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alloys ....... 641, 642, 646, 
scavenging action of Y 
source and purity 
Chromium-copper 
yield point phenomena 
Chromium-hafnium 
See Hafnium-chromium 
Chromium-iron alloy (78-22) 
heat content 
Chromium-Mo-V steel sheet 
decarburization tests ..890, 892, 
depth of decarburization and 


25, 
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867 
867 
909 


647 


893 


fatigue life ............ 892-895 
fatigue strength ........... 109-122 
high-temperature applications ..109 
microhardness of decarburized 

EESee kuatand Weese suis 119, 120 
microstructure of decarburization 

ena saseae 112, 113, 890, 894 
S-N curves ..113-116, 120, 121, 891 
strength of decarburized 

A eS ee ae 114-116, 895 
stress-relief temperature ..890, 895 
subsurface oxidation .......... 890 

Chromium plating 
score resistance ............... 925 
wear tests ..362, 368, 373, 375, 925 
Classification system 
for proeutectoid transformation 
products of steel ......539, 541 
Climb, in magnesium 
activation energy for .......... 133 
Coalescence of grain boundary 
carbide ...........00.-. 947, 948 
Cobalt 
source and purity .............. 208 
Cobalt—hafnium 
See Hafnium—cobalt 
Cobalt-iron (31-69) 
ferromagnetic property ........210 
ME QUINE  eiseiscccccecas 207-214 


Cobalt-titanium alloys 
See Titanium-cobalt alloys 
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Coefficient of self diffusion 
of nickel single crystal 
Cold rolling 
of V-Y alloys - 
735, 737, 740, 741-742 


Cold work 
effect on properties of metals ...817 
effect on 4140 steel at elevated 
temperature ........... 817-836 
Columbium 
SOMONE OE kh 5i ds Cowen Valent 886, 887 
contamination rate ............ 949 


cylindrical texture in, 


ree 700, 701, 707, 708 
IE io oa ons cua ae nxd ees ee 
Columbium 
effect on mechanical properties 
OE. UE tia tennannd odeie 805-816 
effect on oxidation of 
., else 639, 644, 648 
impurities in .............. 886, 887 
oxidation behavior ............ 949 
solubility in Re in ........ 215, 218 
source and purity ......... 216, 502 
stabilizer for stainless steel ....433 
Columbium-iase alloys 
strengthening effect of C ...... 972 


Columbium carbides ...... 13, 27, 28 
Columbium-carbon system (A) . 13-28 


a I Ec ee 886, 887 
arc-cast, microstructure 

II co wied iva sian 885-887 
PR rr ree 15, 16 
incipient melting ............23, 24 
a er rere 16 
microstructure ...... 15, 16, 25, 26 
Si CMD. sické-edane stud 27, 28 
phase equilibria ............. 13-28 
production equipment for ....14, 15 
sintering process ............... 15 
solid solubility ...... 21-23, 885, 886 


x-ray diffraction analysis .16, 21, 22 
Columbium oxides 

NN ona ince uaa nee Caw 429, 430 

x-ray diffraction analysis 
417, 419, 429, 430 
alloys 

See Rhenium-Cb alloys 
Columbium-vanadium 

See Vanadium-Cb alloys 
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Columbium-zirconium alloys 
oxidation at 525-1090 °C... .415-431 
See also Zirconium-Cb alloys 

Constitution of the partial system 

Began GAD css cctees 465-478 


SD Wace oe o0e 04s Or 938, 939 
Constitution of rhenium-Columbium 
alloys (A) ..............215-226 


discussion 907-909 
Constitution of Ti-Co alloys 
mechanical properties and 
Containers for liquid metals 
Contamination behavior (air) 
of Ta 642-644, 647-651 
effective additions for reducing 


. 283-294 


.256, 257 


Ey Ae 642, 647, 651, 652 
Contamination hardening 
of Ta & Ta alloys ....647, 651, 652 
Contamination rates 
WE REN ee stad sc aban 949 
Controlled rolling 
of ship plate, definition .........56 


Cooling rates 

in solidification of cast 

iron .........555, 556, 560-566 

Cooling transformation diagram 

for steel 

for 4340 steel 
Copper 

wear test 
Copper-beryllium alloy 

effect of aging on stress-strain 


OGFGE = iivcuswinecwss ..618 
effect of solution treatment on 
strain-aging behavior 617 


yield point phenomena 603-620 
Copper-chromium alloy 
effect of heat treatment on stress- 
strain curve and strain 
aging 
Copper-Ni-Zn alloys 
order-hardening 7 } 
Pee tee da ae, Sieh 775-791 
) 


616, 617 


yield point 


Copper-Ni-Zn (10% nickel silver 
SEES Was gecndasctsurs ..776 
StFESS-GETAIM CHTVE 20. cscs cscs 777 

Copper-Ni-Zn (18% nickel silver) 
age hardening ......... .. 782, 783 
GION pi ti namkasks cs cneuwneees 776 


electrical resistivity 
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Copper-Ni-Zn (18% nickel silver) 
(cont.) 


electron micrograph ..783, 784, 787 


order hardening ...... 775, 788-790 
quench aging ......... 780-784, 789 
strain-aging behavior .......... 789 
stress-strain curve ............. 779 
yield strength ............ 783, 785 


Cu-Ni-Zn (27% 
ee ere Peer rr 776 


= 
778 


nickel silver) 


stress-strain curve ............ 
be Keae ened 371, 372, 373 
Copper-tin alloy 

yield point phenomena 


wear tests 


wera 603-620 
Copper-yttrium system 

See YVttrium-copper system 
Cornish rule 
Corrosion of stainless steel 


WE Say wares 433-446, 933, 934 
areas involved ..........-. 933, 934 
effect of carbides ............- 933 
mechanism ... 434, 437, 438 
microstructure .......434, 438-444 
WOE ode ine 435-437, 439 
temperatures 2.26. .scccvewscess 934 

Corrosion of yttrium-Ti 
GI, acne ts intl 6 siti ties 9, 10 
Corrosion inhibitors 
for liquid-metal fuels ..........259 
Corrosion resistance 
eS Tee eee 916 
of U-Si and U-Zr alloys .......511 


of U-Zr-Si vs Zr content ..939, 940 
Corrosion tests 


on stainless steel welds 


GUORGGING .. cs swonccaues 434, 435 
rates Eonar wine i aie 436, 437 
Corrosion tests (NaCl + O2) 
on various stainless steels ...... 795 
Corrosive attack 
it CES 5x5 ain wees one a én ee 
Corrosive media 
foe’ Mets DOORS. wcidsiniccccusn 793, 794 
Cottrell atmospheres of carbon 
WORE cans c dented scbdsdes ss . 966 
Counter diffractometer 
hardness measurements with ...744 
Creep curve for pure Mg .........127 
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Creep properties of 
OMR alloys .........30-32, 35, 36 
Creep rate in metals 
effect of time, temperature and 
SN cidedoudes abusive oéaces 124 
Creep resistance 


Uranium alloys ........... 887, 888 
Creep-rupture properties 
of martensitic steels ....... 621-636 
effect of isothermal treat- 
a 632, 633, 634 
of 4140 steel ..... 821, 822, 823, 824 
with prior cold work ....825, 826 
Creep-rupture strength 
of austenitic stainless steel 
type of test bar ..... 911, 912, 914 


Creep-rupture testing 
of uranium alloys ....31, 32, 35, 36 
Creep tests, interrupted 


of 4140 steel .............. 828, 829 
Critical roughness value 
Moro deh et abies sess 119, 121 
Cross slip in magnesium 
activation energy for .......... 133 
Crystals, single, creep in.......... 123 
Crystal structure 
during wire drawing ...... 697-713 
ec ernthes sense ceane is 486 
of carbides in low-C Si 
EC 715, 732 
of gamma prime in Fe-P 
0 eee 
of Laves phases in hafnium and 
other elements ........ 321-329 
of Laves phases in transition 
IGE  spcas -ehnene ous 479-500 
of MgCuz Laves phase ........ 482 
of MgZnz Laves phase ....484, 485 
of phases in U-Zr-Si system ....513 
3 Rr ee 938 
of UNis compound ............ 482 
of UNis compound ............ 483 
Crysta'lographic orientation 
in wire drawing ...... 697, 711, 712 
Curie point 
of extracted cementites from 
ES rer 193, 194 
Curie temperatures 
and heat content in alloys ...... 212 
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Crucibles 
for solubility apparatus, materials 
Sere Te ey 
graphite, in solubility study of 
SMD. 0:6 scl vdd a dmabeiies 260 
magnesium-oxide, presence of S 
sg ssivinc ade daeses xed 353 


Cylindrical textures 
in B.C.C. and F.C.C. metals ....962 
in tungsten and other B.C.C. 
metals (A) 
discussion 
in wire 
definition 
in Cb, Mo and 1006 steel 
diaencesehesa 700, 701, 707, 708 


Davenport-Bain dilatometer 
Debye-Scherrer line for 
ER ee 267, 268, 270 
Debye-Scherrer patterns 
of hafnium 
of tungsten wire 
Decarburization of H-11 tool 


depth and fatigue life ...... 892-894 

effect on fatigue strength ... 109-122 

measurement of ...119-121, 893, 894 
Decomposition of austenite in 
4340 steel during cooling 


SE ais hae yipache scans 75-93 
Deformation 
bands or strain markings in 
stainless steels ........ 942, 946 
growth and, in aluminum .. .276-279 


in 410 stainiess steel 
after martensite 
formation ..596—599, 942, 944 
effect on 
properties .594, 595, 600, 601 
of metastable austenite .. .593-596 
in wire drawing, mechanism 
697, 699, 705, 708, 710-712 


textures in tungsten wire ...697-712 
Delta iron 
iMCHUSIONS IN ...... cc ccccccvcces 851 
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Delta iron (cont.) 

microstructure ............ 850, 851 

solubility of oxygen in ...... 843-852 
Density 

of U-T, solid solutions .309, 310, 311 
IE ids cows d-nscddeeeas 127 


Determination of hardness in 
steels from breadth of X-Ray 
diffraction lines (A) 743-752 


EA SA Sa A 964-966 
Die design 
in wire drawing 
a 697, 699, 708-710 
reason for various textures ...962 
Diffraction grating technique 
in stress-strain analysis ......... 926 
accuracy of equipment ........ 927 
Diffraction lines 
for Y Nis and Y2 Niz........... 900 
Diffraction peaks 
in solid-solution alloys 
in pure metals 
Diffractometer, counter 
hardness measurements ......... 744 


Diffusion coefficients 
for C in thorium 
by 3 methods 
Diffusion couples 
in U-C system 
Diffusion of carbon in thorium 
(A) 
change in surface with time 
coefficients by three 
methods 
concentration vs. distance ... 
diffusion coefficients by 
three methods 
discussion 


770-773, 967 


469-476 


770-773 
766-768 


ies Gites 770-773 
niet baa thee wall 966, 967 
.765, 766 
increment vs. time and distance . .771 


experimental procedure ... 


Dilatometer, Davenport-Bain ...... 76 
Dilatometric analysis 
Of Ti-V GHOy6 occ cccess ccs eee 
of Ti-V-Al alloys ............43-53 
Dimensional stability 
ee 36-38, 888 
of U & U alloys @aeseenes .29. -41, R88 


Diphenyl ether drop-type 
calorimeter 207, 208, 212 


‘T INDEX 1081 
Dislocation climb mechanism 
ii: GE 6k vices Kc 8065 025% 130 
Dislocation, jogged screw 
ME Be aweakedéwikceidueks 133-135 


Dislocation theory 
of basal slip in Mg crystal . . 123-135 
Distribution coefficient 
in Mn steel, between cementite 
and ferrite 187, 189-192 


Doping of semi- 
conductors 
Drude’s formula 


on conduction 


1052, 1060, 1061 


Ductile-to-brittle transition 
in steel plate, effect of grain 
size and fibering ...57-59, 67-69 


Dubé classification of proeutectoid 
transformation products ..539, 540 
Ductility 
of hydrogenated V-Cb 
BOYS sossecsesecscnse el 
effect of temperature and 
composition . .509 
ee errr rere re 908 
of Ti-Co alleys ..éscccess 289, 293 
of W-Mo-30% Re alloy ...908, 909 
of Vanadium 
effect of alloying ibdswea's 735-742 
NEI oi ond:k ce cchunevwen 741 
test on stainless steel ...........235 
Dynamic stress-strain 
characteristics .382, 383, 402, 403 
Dynamic stress-strain phenomena 
and plastic wave propagation 
| yee a 381-406 
CE, 5 ox diin 6 ccucunons 926-930 
E 
Effect of alloying on the oxidation 
behavior of tantalum 
GIOE Civeiky ys paki eec umes 637-652 
Effect of aluminum on strain 
aging and internal friction in 
low-C steel (A) .......... 683-695 


discussion 954-959 
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Effect of cold work and 

temperature on the strength 

and structure of steel 

| BAY See So eee 817-836 
Effect of decarburization and 

grinding conditions on fatigue 

strength of 5% Cr-Mo-V 

steel sheet (A) 

discussion ................. 889-896 

Effect of hot-rolling conditions 

on brittle fracture in steel 


plate (A) .................55-73 
Effect of induction on 500° 
embrittlement (A) ....... 753-764 
Effect of low-alloy additions 
on the properties of uranium 
| RE 4 ee 29-41 
IN useing os.cx eb ccwes 887-889 
Effect of microstructure on 
fatigue strength of a high- 
carbon steel (A) ........ 447-463 
CED Scecuscccesines vs 935-937 
Effect of phosphorus on the 
elevated-temperature strength 
and weldability of some low-C 
austenitic stainless steels 
Me ie. SEE See 233-250 
ED coins ee os eha esas 911-915 
Effect of rolling procedure on the 


kinetics of recrystallization 
of cold-rolled iron (A) .. . 331-348 


CUNO 6 ac idscsccsecvans 922-924 
Elasto-plastic wave propagation 
dispersive features ............. 929 
Electrical resistivity 
of Al-U alloys ............ 835, 839 
of 18% nickel silver ........ 785-788 
Electrolytic extraction of 
carbides from Mn steel ....... 188 
Electron diffraction analysis 
of Fe-1.8% P alloy ........577-579 
Electronic structure of Laves 
phases ............. 479, 489-495 
Electron metallography 
of stainless steel welds ...... 433-446 
Electron micrograph 


of boron steel, showing carbides .947 
of carbides in low-C Si steel ....730 
of 18% nickel silver ...783, 784, 787 
of 410 stainless steel (deformed) .597 
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Electron micrograph (cont.) 


GEE oo cinkcsiwesdas 760, 761 

of 4140 steel .............. 819, 830 

of 51100 steel ......... 449, 454-457 
Electrons 

conversion of heat to electrical 

OOO cccedivcesaces 1052, 1053 
entropy formula .............. 1058 
heat engine 
paaak 1053-1055, 1059, 1067, 1068 

putting, to work ......... 1052-1068 

thermal conductivity .......... 1067 

wave packets .1057, 1058, 1064, 1067 
Elongation 

8) eae eee 289 
Embrittlement in alloy steel 

effect of induction .......... 753-764 

effect of Mg, Mn and O2 ....354-356 

effect of sulfur on .......... 349-354 

in high-purity nickel (A) ...349-354 

mechanism of ........ 753, 761, 762 


Endothermic occlusion of hydrogen 
in iron-carbon alloys 
See Hydrogen occlusion in 
iron-carbon alloys 
Endurance limit 
definition 
hardness for 51100 steel ....459, 461 
Enthalpy decrease with endothermic 


occlusion 
NE 5 BS ci tein Peeswas 975 
in Fe-C alloys ........ 863, 866-868 
of H in Fe-C 
Seta ben 660, 661, 975-978 
Enthalpy decrease with exothermic 
occlusion 
in Fe-C alloys ........ 863, 866-868 
Entropy decrease 
of H upon 
occlusion ....863, 864, 867, 868 


Entropy of one electron ......... 1058 
Epsilon iron carbide 


possible site of H storage ..977, 980 
Equilibration 

of Fe-C alloys with H 

a eee 855-859, 865, 866 

Etchants 

for Mg-Al-Zn alloy ........ 297, 298 
Eutectic reaction 

NG ics sd concne ehicot 3-5 
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Exothermic mechanism of occlusion 
of hydrogen in steel .853, 857-868 
enthalpy decrease ...... 863, 866-868 
reversibility 
eros 853, 854, 861, 862, 866, 867 
Extraction replicas 


of B-free and B steels.......... 947 
F 
Fabrication of Ta and Ta 
SS ee ee ee 806-809 
Face-centered-cubic metals 
cylindrical textures in .......... 962 


Factors controlling the occurrence 
of laves phases and AB; 
compounds among transition 


elements (A) ............ 479-500 
Fatigue limit 
effect of grinding conditions ....895 


Fatigue strength 
of decarburized Cr-Mo-V 
RE Ras eye wans eas 114-121 
of steel, effect of decarburiza- 
tion on 
of 5% Cr-Mo-V 
of 51100 steel 
effect of micro- 
structure .. .447-463, 936, 937 
in reversed bending .459, 461, 462 


steel sheet .. 109-22 


Fatigue testing 


evaluation of methods ..... 115-117 
procedure for 51100 
OE: cxcewersenects 449-453, 936 
Fermi statistics ............ 1058, 1060 
Ferrite 
Re ON MOND oa cicasn scones 70 
in Fe-1.9% P alloy, lattice 
a eer re 


in low-C Si steel 

. .722, 724, 725, 727, 728, 732, 733 
in 4340 steel, reactions in 

hardenability tests ....... 82-90 
interstitial H content in ....973, 974 
in weld metal (for stainless 

SOMES ascsasangces eax 248, 249 
solid solubility of C at 

700° .683, 685, 687, 691, 694, 695 
solubility of Hin ............... 950 

Ferritic stainless steel 

See Stainless steel, ferritic 
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Fibering in steel plate 


notch toughness and .........56, 57 
temp. dependence ............ 64-66 
transition temperature 
WG. daivecndzwivessyones yee 
Fiber texture 
ee ope 697 
8 WHE cccacs 697-699, 705, 706, 710 
Finish 
effect of load on (wear 
tL SEE 363, 364, 377 
Flow chart of phase reactions 
in Mg-Al-Zn system .......305, 306 


Flow properties 

of heat-treated 4340 steel .. .663-682 
Flow stress in steel 

mathematical develop- 


Mg eae erae .673-675, 679 
Formation 
of columbium oxides ....... 429, 430 
of zirconium oxides ........ 429, 430 
Foundation for Education and 
ONION edicssccceewana 1038-1041 
Fracture 
areas in notched-bend tests ..... 982 
appearance transition 
ere rer ae 67 
energy balance concept ..... 878-880 


Griffith theory 
in 4340 steel ......... 


schematic classification 


. .953, 954 


strain in steel with 


CEMIPETAUTS 2... 2. cvscces 64-66 
Fracturing anisotropy 
1G PAID 60s b de cciussssesccnueee ae 
in steel ...............55-57, 60-72 
Free energy-composition 
relationship in Ti-V system ......52 


Freezing point data 
on Bi-rich U-Zr-Bi alloy ....... 921 
Fuel alloys 
dimensional stability 
under irradiation ......... 29-41 
reactor 251, 257, 259, 511, 837 


G 
Gamma iron 
solubility of O2 in .............. 843 
Geometric stability 
See Dimensional stability 
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Germanium semi- 
conductors ...... 1060, 1063, 1067 
Gettering 
in a ternary alloy .......... 948, 949 
in tantalum alloys ......... 814, 815 
Goldschmidt radii of 
elements ...... 483, 484, 498, 499 
Grain boundary absorption 
of boron 
questionability of 
technique ........ 903, 904, 905 
Grain boundary embrittlement 
in high-purity nickel ....... 349-358 
Grain growth 
in aluminum, mechanism 
OT dabesvihsdetcatdedce 265-281 
Grain size 
-banding ratio in steel ........58-60 
effect on yield phenomena . . .609-613 
ferritic, in steel ..............58-62 
in boron steel and austenitizing 
temperature ..............-. 169 
in steel plate 
brittle fracture and .........55-73 
fracturing 
anisotropy ..... 60, 61, 63-69 
in Ti-Co alloys ............6-.- 292 
Graphite 
effect on solubility of U in 
Dt PERS Netgnbiecs o 256, 257 
Graphite crucibles 
in mutual solubility study ...... 260 
Graphite eutectic in cast 
DOM o:ccuaeees o< 555-557, 559-566 
effect of Sion ....558, 559, 565, 566 
Grey and white solidification 
of cast iron (A) ......... 555-567 
Griffith-Irwin concept ............ 982 
Griffith theory of 
fracturing .......... 871, 878-880 


of decarburized steel sheet 
effect on fatigue 
strength ........ 114-118, 121 
of 5% Cr-Mo-V steel 
effect on fatigue strength . 109-122 
Growth processes in the 
recrystallization of aluminum 
ree 265-281 
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Growth rate in recrystallization 


of iron 

measurement of ............ 342-345 

temperature dependence ........ 344 
Griineisen formula ........ 1064, 1065 

H 

Hadfield manganese steel 

IN, ii ve. 3 bn and ocean 366, 367 
Hafnium 

effect on mechanical properties 

NE dais Sas wala ae 805-816 


effect on oxidation of 
Ta .638, 639, 642, 646, 648, 651 





Laves-type phases ......... 321-329 
source and purity .......... 321, 322 
Hafnium-chromium: 
crystal structure .......... 324, 327 
Hafnium-cobalt2 
crystal structure .......... 325, 327 
Hafnium-iron:z 
crystal structure ...........< 324-328 
Hafnium g 
crystal structure ........... 324-327 
Hafnium-molybdenum:2 
crystal structure ..........326, 327 
Hafnium-tungsten: 
crystal structure .......... 326, 327 
Hafnium-vanadium 
crystal structure ..........< 323, 327 
Hardenability 
large end-quench, bars .76, 77, 79-81 
factors for Band C ............ 178 
of boron-free steel ........ 177, 178 
of boron steel ............. 177, 178 
CMs Luksa0ncenk oboe 75, 157-185 
by boron ........ 157-185, 903-907 
depth vs. cooling rate ......... 91 
of 4340 steel ..............05. 75-93 
testing 
effect of size of 
SUGCIMIOR. noc cecees 76-81, 92 
effect of austenitizing 
WE 5a whdadetanda 79-81, 92 
effect of quenching ..... 81, 82, 92 


Hardening of Ta 
with oxidation ....642, 643, 647-651 
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Hardness 
in a fully hardened steel, varia- 
tion with structure ....964, 965 
of Rockwell C test block .. .965, 966 
of iron-phosphorus alloy, changes 
during precipitation ....572, 585 
of steel 
determination from breadth of 
x-ray diffraction 


MOOK Seeds tccadanenes 743-752 
of 3140 steel (tempered) ....755-759 
of 4140 steel .......... 819, 826-829 
of Ti-Co alloys ....... 286, 290, 292 
of Ti-13V-11Cr-3Al ....... 408-413 
OF Ui BEG GOOG 5 iikc cee ceesdaee 39, 40 
of V-Y and V-RE alloys ...739, 740 
ei 0 Peery, 9, 10 
wear resistance and ............4 365 

Heat content 
experimental precision .........212 
SPE Se OND od accidcavceaeoes 208 
of Co-Fe alloys ............ 207-214 
Sg Peer 207-214 
of Mn-Fe alloys ........... 207-214 
of Si-Fe alloys ............ 207-214 
of some binary iron alloys ..207-214 
Heats of formation of Fe-Mn 
GE UE okcavevenesee 199-201 
ee Pree eee ee 199, 200 
Heat of solution 
of Fe and Mnin HCl1...... 201, 202 
Heat treatment 
of age-hardening alloys 
effect on yield point .. .603-620 
of boron steels ....158-160, 179-181 
COs BE ive icecccaaaes 15, 16 


of high-purity nickel 
effect on embrittlement 
of hypereutectoid carbon steel .. 
OF 30S BOGE cia cic siavxes 
er ey: 716, 717, 721, 724, 729, 732 


2 sD0ky JOS 
541 


CE BeeGs OO 8 diac i cisicnctn 685 
of martensitic steel ....623, 626-635 
ft Fo Breer Tere 217 
of 18-8 stainless steel .......... 795 
et Uf er erer ree 91, 92, 664 
Oe EE io 6 b.ds Kb der oess 43, 44 
er rrr 284 
wl TN IN Fe i Sian iv 43, 44, 48 


of Ti-13V-11Cr-3Al ....... 407, 408 
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Heat treatment (cont. ) 

of U-r-Si allege ..i5...5.26.5 
High-C austenitic stainless steel 

See Stainless steel, austenitic 
High-C boron steel 

hardenability ......... 179-181, 185 
High-carbon steel 

effect of microstructure on 


fatigue strength ....... 447-463 
High-strength alloys 
of rhenium-columbium ......... 907 


High-strength martensitic steels 
for elevated termperature 


GN NOE dr cers Pidndense 621-636 
 . cx ae water eased 947, 948 
High-strength steel .............. 109 


High-temperature alloys, nickel- 

WD ce vcrccccttsncevece ee 
High-temperature heat contents 

of some binary iron alloys 


GAD. sisesccsenwdesncncv Gg 
High-temperature mechanical 
properties of Ta-base alloys ..805-816 
High-temperature oxidation 

of 18-8, by O2 & dry NaCl . .793-803 
High temperature properties 
of martensitic steels ........ 621-636 
of low-C austenitic stainless 
SING <<vienkage)> dake 233-250 
of Ni-8Mo-6AI1-6Cr-1Z ... . .524-537 
High temperature tensile testing 

CIE. cbaiwcidss eastecnvs 285 

Hildebrand’s rule 
of liquid immiscibility ......... 739 


Homogenization treatment 
of nickel-base, high- 
temperature alloys .........527 
Hot ductility 
of P-modified stainless 


SEE: +54 + 2000teres Gk 243-246 
of stainless steel ...........235, 236 
Hot rolling of steel plate .......55-73 
Hot working 
of boron steels ............ 182-184 
Hotwork tooi steel ............... 109 
Hydrogen 


absorption and desorption . .976, 977 
chemisorption on iron .853, 864-868 
endothermic mechanism 


Seveveveounewess 853, 857-868 
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Hydrogen 
chemisorption on iron (cont.) 
exothermic mechanism 


Saale Sus ean 853, 857, 859-868 
microstructure and ........... 866 
reversibility ...853, 854, 866, 867 
thickness of layer ........ 865, 867 

in solid iron, explanation. . .853, 854 
in V-Cb alloys ............503-506 
solution in ferrite 
lattice ..854, 864-868, 950, 975 
solution in Fe and Fe 
alloys ....... 854, 864, 865, 976 
Hydrogen embrittlement in V-Cb 
alloys (A) ..............501-510 
Hydrogen occlusion 
CO Ss kde a sdsen.scene ga 950 
by Fe-C alloys (annealed) 
weanlad 653-661, 949-952, 977-980 
criticism of figures ........... 950 
influence of carbide 

Ee See 654, 660 

microstructure .......... 655, 659 


mode of accomodation ...949, 950 
by Fe-C alloys (annealed) 
need of analytic method ....... 950 
reproducibility of data ...951, 952 
schematic of mechanism . .656, 658 
Sievert’s method ........ 654, 655 
temperature effect ..656, 657, 660 
three carbide forms .... . .656-660 
by Fe-C alloys (cold- 
worked) ...... 853-869, 973-981 

chemisorption ..853, 854, 864-868 
endothermic 

...-853, 857, 859-861, 864-868 
evolution and re-absorption 

a 858, 859 
exothermic .....853, 857, 859-868 
method and materials ...855, 856 
microstructure 

pean 856-859, 864, 867, 869 
reversibility 

&53, 854, 861-863, 866, 867, 975 
thermodynamics of ....... 863-867 
temperature effect 

OER SAS 856-858, 973, 978 
two mechanisms of . .860-862, 868 
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Impact resistance 
of Ni-base, high-temperature 


SS ki0.5. 532, 533, 940, 941 
of 3140 steel (tempered) ....755-757 
Impact tests 


on 3140 steel 
specimen size and heat 
Qremtememt ....0.ccce 754-756 
tempering methods ......754, 755 
procedure .......... 756, 757, 758 


Improvement of the ductility of 
vanadium by alloying 


Peau cebadcstedceuses 735-742 
GN e isid inks ena ees 963, 964 
Impurities 
in columbium ............. 886, 887 
Incipient melting of Cb-C 
NT ake ahs siete cena es 23, 24 
Inclusions 


in delta iron in solubility study . .851 
in steel 
distribution and fracturing 


EPEC OP ere 62-72 
nonmetallic ..... 61-63, 67, 70-72 
Indium 
source and purity ............ 96, 97 
Indium alloy systems .............. 96 


Indium-bismuth alloys, phases in . . .95 
Indium-Bi-Cd system .......... 95-107 
Induction furnace for Cb-C 


SE acca dedectasvedeos 14, 15 
Induction heating 
effect on 500° embrittlement 
SEE tieerkcsynseen 753-764 
equipment for .......60s.. 754, 755 
Induction tempering of 3140 steel 
crystal structure after ..... 762, 763 
embrittlement and .......... 753-764 


Inert gas melting 


of high-temperature alloys ..940, 941 


Influence of hot-rolling conditions 
on brittle fracture in steel 
ONG GD scsnscstidedcedes 55-73 
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| rep er 603, 604 Interstitial hydrogen 
suppression by quenching in PT eee 973, 974 
phosphor bronze & Ni-Mn Interstitial solution 
eer rere 609, 610 of H in Fe-C alloys ............ 660 
Interatomic bonding Intragranular idiomorphs 
MN BOONES ins ha ccctvsiwsonns 199 occee cece ete Day OO Sak, O88 
Intergranular corrosion Intragranular Widmanstatten 
in stainless steel welds .438, 439, 445 plates .....540, 545, 546, 549-553 


Intergranular oxidation 
of austenitic stainless steels 
of ferritic stainless 


.797-802 


NR ee is aan 793, 797, 802 

of 18-8 stainless steel 
effect of variables on ..... 796-799 
fused vs. dry salt ........ 971, 972 


mechanism for ..793, 794, 799-803 
molten phase possibility . .969-971 
void formation 970, 971 
weight change measure- 
ment 
Intermetallic compounds 
among transition elements . .479-—500 
in hafnium and other 


970-972 


GORE ois is ciecsved 321-329 
in U-Zr-Bi system ..... 259-264, 919 
in Y-Cu system ............ 150-152 
in Y-Fe system ........... 140, 141 
eS i ee oe 146 


Intermediate phase delta 
in Mg-Al-Zn system ... 
Intermediate phase gamma 

in Mg-Al-Zn system 

formation 

microstructure 
Intermediate phases 

in Re-Cb alloys 
.218, 219, 220-222, 223, 224, 225 


Internal friction 


295 


sacesesvcveneue 305, 306 
wreerey 298-304 


rer eee 685, 686 
behavior of 1.83 Al steel ........ 690 
behavior of low-C steel 
effect of aluminum ....... 683-695 
effect of frequency on 
689 


po ee ee 
mathematical analysis 


mechanisms underlying 


2 687, 688 


UE sb Wecéindwdaesce 954 
Interplanar spacings 

OE CS BNE 3 5 endchiveecivinde 

of Laves phases in Hf...... 323, 234 


Inverse chill in cast iron 
ve viescecess aOOmOy JOe, Sous 


Inverse grayness in cast iron 


veeseecccccscessdaerer, Gaa=wee 
complicated castings .......562, 563 
microstructure ............557, 561 
Inverse peritectic reaction 
in Y-Fe, Y-Ni & Y-Cu systems .899 
Ionic radius 
of addition metal 
correlation with oxidation of 
ED cthin tear 644, 645-647, 652 
Iron 
cooling curve of mottled ...559, 560 
hydrogen solubility in annealed .976 


occlusion of hydrogen .853, 854, 950 


source and PUTHY ...6..cccccese 208 
wear test on sintered ...........< 373 
Iron, cold-rolled 
CI. os nos Raed 66 ols 334-337 
comparison of straight- and 
cross-rolling on prop- 
RED nis pilav ake aes-ac os 332-334 
effect of rolling procedure on 
kinetics of recrystalliza- 
Os cadeceRubeaneor ean 331-348 
recrystallization ......< 334-337, 923 
Iron, malleable wear tests ...362, 365 
Iron, mottled 
cooling curve .............559, 560 
Iron, nodular 
SS er eee 362 
Iron alloys 
endothermic occlusion ..... 653, 654 
Iron boron-carbides 
ee eee eee oe 168 


Iron-carbon alloys 
annealed hypoeutectoid 
occlusion of hydrogen in .653-661 
cold-worked hypoeutectoid 


occlusion of hydrogen in . .853-869 
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Iron-carbon alloys (cont. ) 
hydrogen occlusion by annealed, 


hypoeutectoid ......... 653-661 
hydrogen occlusion by cold-worked 
hypoeutectoid ......... 853-869 
Iron-chromium (91-9) 
ferromagnetic property ......... 210 
heat content ............... 207-214 
Iron-cobalt (69-31) 
ferromagnetic property ......... 210 
heat content ............... 207-214 
Tron-hafnium 
See Hafnium-iron 
Iron-manganese alloys 
acid solution calorimetry ....... 199 
antiferromagnetic Néel 
temperature .......... 211, 212 
heat content .............. 207-214 
heats of formation ......... 199-205 
phase diagram ................. 200 
x-ray powder patterns ..... 199, 200 
Iron-manganese (51-49) ..... 207-214 
Iron-manganese (70-30) ..... 207-214 
Iron phosphide, crystal structure .57( 
Iron-phosphorus alloys 
age hardening at 500° .....585, 586 
SD side Vande datestic veces ...570 
brittleness of high P .......572-574 
crystal structure of gamma ......579 
effect of P on precipitation 
hardening .............585-588 
ke cc us'tnens see OOo 
lattice parameters ..............573 
phase diagram of Fe-rich 
section ...............-569-571 
single crystals ............570, 571 
solution treatment .............571 
stress-strain curves .......583, 585 
structure ............+++++-572-574 
Perron Terre 585, 587 


Iron-1.8% phosphorus alloy 
diffraction analysis of 
phases 
growth of precipitated particles . .579 
homogenization and working ...574 
microstructure .................575 
temp. dependence of hardening . .586 
Iron-1.9% phosphorus alloy 
crystal structure ............... 575 
growth of precipitate ...........575 


TRANSACTIONS OF THE ASM 


Vol. 53 


Iron-1.9% phosphorus alloy (cont.) 
lattice parameter with 


WOE Lp odivewnsds sess 576, 581 

precipitation hardening ......... 576 
Iron-silicon (88-12) 

heat content ............... 207-214 

magnetic transformation ........ 212 

order-disorder reaction ......... 212 
Iron-yttrium 

See Y¥ttrium-iron system 
Irradiation of uranium ............ 29 
Isochronous stress-strain data 

on martensitic steels ....... 627-630 


Isopleth study of Cd-Bi-In ..... 97-101 
Isothermal annealing of Al 

schematic diagram 
Isothermal diagram 

i 450, 451 
Isothermal dilatation curves 

on 4340 steel, methods and 


Ee ee 76-92 
Isothermal grain growth 
in cold-rolled iron ............. 923 


Isothermal heat treatment 
of martensitic steels 
effect on properties ....... 632-634 
effect on microstructure . .634, 635 
Isothermal precipitation of 
B in steels with temperature . 159-167 
Isothermal ternary sections 
of U-Zr-Si system at 4 
temperatures 
Isothermal transformation 
of boron steel. 159-161, 165, 168-173 


of hypereutectoid steel .....542, 543 
of low-C Si steel ..722-724, 727, 728 
of 410 stainless steel ............592 
er ees 82, 83 
of Ti-13V-11Cr-3 Al (A) ..407-414 

CIE ne casccricences 930-932 


Jogged screw dislocation in 
DR ddanchnccnaeeenn 133, 134, 135 
Jominy hardenability test 
effect of size of specimen 
beddccwueebene 76, 77, 80, 81, 92 
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K 


Karman-Taylor plastic theory 
CEPOL se fd 384, 385, 387, 388 
Kinetic study 
of subgrain growth in Al 
EE Le 271, 272, 273, 276-279 
mean strain-free energy 
PEO aR ge 278, 279, 280 


Kinetics of austenite transformation 


Oe SP op asc ten exawevasnes 75 
Kinetics of oxidation 

OE BES BG bn niccsscces 415-431 
Kinetics of precipitation 

ef reer 160-166 


Kinetics of recrystallization 
of cold-rolled iron 


effect of rolling ..........; 331-348 
L 
Lacombe’s (metallographic) 
solution for Al .............. 266 
Lamination properties 
of steel, after rolling ............56 


Large end-quench hardenability 


wi devetaws wanes 76, 77, 79-81 
Lattice parameters 
OB Cars GO o's es cnadata .23 
of ferrite in Fe-18% P alloy ...581 
of Fe-1.9% P alloy .......575, 576 
ob Pa WG ick iii cicdeeccccaee 
of Laves phases of Hf and 
other elements .........< 323-326 
of U2 Ti martensite .......309, 310 
Lattice spacings 
of Re-Cb alloys ........... 220, 222 
Lattice thermal con- 
ee ee 1063-1067 
designing from formula ........ 1066 
dispersion curves for vibration .1066 
GIN sca See wskecween 1064-1066 
Laves phases 
GO, ob cdc tacvasnntubsosses 321 
CO DR bie esecicctecde 321-329 
of transition elements ...... 479-500 


atomic size 479, 483-489 
crystal structure and periodic 
table relationship ........ 498 


crystal structure varia- 
tions 
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Laves phases (cont.) 
of transition elements 
electronic structure ..479, 489-495 
stacking geometry ....... 479, 482 
Laves-type phases of hafnium 
GI \i.sinds ce cumbediiane ds ced 321-329 
Lead telluride 


additions to make a p- or n-type 


Ce 1061, 1063 
Ledeburite in cast iron ..555, 557-566 
Lindemann formula ............ 1064 


Line intensity 
of Laves phases in Hf & other 


elements .....323, 324, 326-328 
Line-shape analysis 
GO Fee GOON 6 wicdaaes cess ices 453 


Liquid immiscibility 
Hildebrand & Scott formula ....739 
Liquid-metal alloys 
sampling 
solubility apparatus 
Mitts hioeiile wae 252, 253, 2 
Liquid-metal fuel constitution 


I. The solubility of U in Bi .251-258 
EE a cccnesentakacd 915-917 
II. Liquidus curves of 
1 SS es a 
GE An <n ocdadao- eee 917-922 


Liquid-metal fuel reactors 


fuels for ....251, 257, 259, 511, 837 

Liquidus curves of U-Zr-Bi 
system (A) .............259-264 

Liquidus in Al-U alloys ...... 837-842 
Liquidus isotherms 

RO 8 Cree 101 
Load (wear test) 

effect of finish on ..........< 363, 364 
Load-diameter curve 

wg Pe eT 665, 666 
Load vs. crosshead extension 

ge eee ee ree 666 


Low-alloy steel 
effect of cold work and 
temperature on strength and 
TRONS inc Seats teiws 817-836 
Low-C austenitic stainless steels 
effect of P on strength and 
weldability ............233-250 
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Low-C austenitic stainless steels (cont. ) 
microstructure ............ 238-241 
stress-rupture properties ...233-250 
weldability ................ 233-250 
yield strength ............ 236, 237 
See also Stainless steels, austenitic 
Low-C boron steels 
hardenability .............. 179-181 
Low-C iron-silicon alloy 
microstructure ............. 715-734 
Low-C 3.25% Si steel 
austenite in 
ncaetie 715-717, 721-723, 732, 733 
carbides in ....... 715, 716, 728-733 


ferrite in 


. 722, 724, 725, 727, 728, 732, 733 


heat treatment 


pate 716, 717, 721, 724, 729, 732 


isothermal transformation 


microstructure 
phase diagram 
speckled constituent ..715, 720, 721, 
726-728, 730, 732, 733 
Low-C steels 
atomic jump mechanisms 
as cnmed 692, 693, 955-958, 959 
effect of Al on C in solution 


oe AE ere ee Eee 693, 694 
effect of Al on strain aging and 
internal friction in ..... 683-695 
effect of C and N on strain 
SE ere 683-686 
heat treatment ............ 685, 687 
internal friction effects ..... 686-090 
strain aging behavior ...... 693, 694 
Low-temperature flow and fracture 
tension properties of heat- 
treated SAE 4340 steel 
OS eee PS eae 663-682 
CEE i. ins dceweansees 952-954 
Low-temperature tensile deforma- 
tion in steel .............-. 63-06 


Lubricants in wear tests 
en 359-361, 368, 373-378, 925 
Liiders bands in nickel silver, 


18% 968, 969 
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M 
Macrostresses 
in surface of fatigue test 
NON xc casesans 454, 457, 458 
Magnesium 
as deoxidant ........... ...256, 257 
effect on Al-V alloys ...... 838, 840 
effect on embrittlement in 
MT aededucuen ds ces 354-357 
effect on U-Zr-Bi system 
a ee 259-264, 917, 920 
wear tests on pure ........4 371, 372 
Magnesium, single crystal 
activation energy for basal 
Ge adtecciarioeb sine 123-135 
activation energy for climb ...... 133 


activation energy for creep .127-135 


activation energy for cross slip . .133 
activation energy for self- 

IN os ignite ie 130, 134 
CE BENE. coc clckshepawed 127-130 
creep from 77 to 668° K. ....125-127 
PENS bc crereencthoneenes 125 
ee 123-135 
strain measurement ........ 125, 126 

Magnesium, polycrystalline 
slip behavior ............. 124, 125 
Magnesium-Al-Zn system 
delta phase in ......... 295, 297-305 
flow chart of phase 

I io 6a einen ne 305, 306 
gamma phase in ........... 298-306 
phase relations in Mg-rich area 

of phase diagram...... 295-306 

Magnetic susceptibility-temperature 
for Mn steels ...........: 193, 194 


Malleable iron, wear tests ... .362, 365 
Managing Director Report . 1032-1038 


Manganese 
effect on embrittlement of 
SN ih ches sccnceekes 354-357 
source and purity ............. 208 
Manganese-hafnium 


See Hafnium-Manganese 
Manganese-iron alloys 
See Iron-manganese alloys 
Manganese steel 
distribution coefficient between 
cementite and ferrite .. .187-192 
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Manganese steel (cont.) 
magnetic susceptibility vs. 
temperature .......... 193, 194 
properties of carbides 


extracted from ........ 187-198 
Manganic nickel 
yield point phenomena ..... 603-620 
Martensite 
diffraction line ............ 744, 745 
in 4340 steel, reactions in 
hardenability test ........ 82-92 
of UeTi, structure and 
ee ae 307-319 


Martensitic stainless steel 
See Stainless steel, martensitic 
types 
Martensitic structure 
in 51100 steel 
fatigue strength and hard- 
. -447, 452, 453, 459-462 
saveteh, 452 
Martensitic transformation of 410 
stainless steel 
deformed before and after, tensile 


ness 
production procedure 


properties ............591-602 

Mean free path 
ff. Se See 1066 
of carbide phase in steel ........ 448 


of ferrite in 4140 steel .819, 829-834 

of phonons of 7 elements . 1063-1067 
Mechanism of corrosion 

for 18-8 stainless steel 
793, 794, 799-803 
Mechanism of grain growth in Al 265 


Mechanical properties of tantalum- 
base alloys (A) .......... 805-816 
GE hn kctticaacwnane 972, 973 


Mechanical properties 
of Ti-Co alloys, constitution 


ee 
of U2Ti martensites ......... 307-319 
Melting point 
determinations on Re-Cb 
ae 217, 218, 221 
26 8 eo eee 901 
Metallography 
OF THs GEE cc itacsaans 841-842 
OE CID vin dicneaseead 98, 102-104 
GF Ss SO aivvncccsentivawoun 16 
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Metallography (cont.) 
of high-U alloys of U-Zr-Si 


SYM occ cnccicc OW 517-519 
of hypereutectoid carbon 
ee ee 
of recrystallization of Al ....... 266 
es ae 218 
err 
OF Samee MONE oie dantawens 453, 454 
of Ti-13 V-11 Cr-3 Al .409, 930, 931 
of uranium alloys ........... 32.33 
of uranium carbides ........... 467 
of U-3.5 Mo alloy cits since es 6 eae 38-40 
of Y-Cu, Y-Fe and Y-Ni ....... 138 
C8 BRE MRO i ce aeeds beacons 3-5 
Metallography, electron 
of stainless steel welds ..... 433-446 
Metals "ingineering 
ee eer eee 1034, 1035 
Metals Engineering 
cee 1003, 1004 


Metal wear by scoring (A) ... 359-379 
onthe aeeewateks 924, 925 
Microconstituents of carbon steel 

...539, 540 


discussion 


early developments ..... 
Microfinish 


on fatigue test samples 


OF SEOe MME cv sseds ices 936 
Microfissuring in steel plate 
2 er oe ee 
brittle fracture and .......... 70, 72 
ce a ee eae 
inclusions and ............55, 70-72 
Microhardness 
of decarburized Cr-Mo-V 
“SR ERE S'S Eon 119, 120 
of Re-Cb alloys ...... 218, 223, 224 
variation in results ........ 908, 910 


Microstrains in 51100 steel 
measurement 

Microstresses 
in U-Ti solid solution 


312, 313, 315, 318 


Microstructure 
of alloy steels 


bend strength and .872, 874-876 


Of ALL) GHGS ic cdicis ccc 840-842 
OF DOUG: MO ib cea deicxiteaen 162 
of brittle fracture in Ni ........ 352 


of Cd-Bi-In 
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Microstructure (cont.) 
of cold-rolled iron ......... 332-334 
of Cb-C alloys ....... 15-21, 25, 26 
of decarburized Cr-Mo-V 
yee 112, 113, 894 
of delta iron .............. 850, 851 
of inverse grayness in cast 
SOE nden ew ensctdudes ¢ 557, 558 
of Fe-C alloys ............ 655, 659 
of Fe-C alloys in H occlusion 
experiments 
wiiedenl 856-859, 864, 866, 867 
of Fe-1.8% P alloy ............575 


of low-C austenitic stainless steel 
effect of P on ....238-241, 913 
of low-C 3.25% silicon 


SE GREP ides csavccns 715-734 
of martensitic steel ........ 634, 635 
of Ni-base high-temp. alloy .535, 536 
of oxidized Ta alloys .......... 649 
of phases in Mg-Al-Zn 

eee ee 298-304 
of proeutectoid cementite .. 544-554 
of Re-Cb alloys ....... 220-223, 225 
of stainless steel weld 

corrosion ......... 434, 438-444 


of stainless steel 304L (inter- 
granular corrosion) 


eth akn. vee ede 796, 797, 801 
of stainless steel 410, 
deformed 57% ........597, 599 
of 4140 steel, quenched and 
tempered ......... 819, 830-835 
of 4340 during hardening ..... 77-92 
of 8620 & 86B20 ............... 181 
EE sideageecosetacwed 182, 183 
of 51100 steel 
bainitic type ............ 456-462 
effect on fatigue strength 
Sebwidda wen 447-463, 936, 937 
martensitic type .452, 453, 459-462 
PP re 448, 458, 462 
of subgrain growth in 
aluminum ............. 274-276 
of Ti-Co alloys 
ciawhes 290, 291, 292, 293, 294 
of Ti-13 V-11 Cr-3 Al ..... 408-412 
of uranium carbides ....... 467-476 
OE TREO cc sedecinsscsacs 38-40 
OS Ea rare 38-40 
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Microstructure (cont.) 


of U-3.5 a/o Ti alloy ...... 316, 317 
of U2-Ti martensites ......307-319 
GE CE os cnde nowecedas 38-40 
OF UsZ8E. 6 neces secs 263, 919-922 
of U-Zr-Si alloys ......... 519, 520 
of V-Cb alloys ........... 508, 509 
Oe ee BID nin. ss oe cncsbenpas 738 
of Y-Cu system ........... 152, 153 
of Y-Fe system ........... 141-143 
of Y-Ni system ........... 146, 147 


of Y-Ti alloys 
temperature and, of size effects in 
notched-bend tests of alloy 
steels 
Mild steel 
See Steel, mild 
Mobility of heterophase interfaces .553 
Molybdenum 
cylindrical texture in, 


a .700, 701, 707, 708 
effect on mechanical properties 
OF tamtalam: 2.6.6.0 805-816 


effect on oxidation of Ta 
BS SSE rit He 639, 642, 646-648 


effect on properties of U ..... 29-41 

wear test on, rider ............. 376 
Molybdenum-Hafnium 

See Hafnium-Molybdenum 
Morphology 

“7 

of proeutectoid cementite ...539-554 

zig-zag in transformation 

of steel ..........544-547, 553 

Ms temperature of boron steel 

effect of boron on ......... 159, 160 
Mottled iron 

See Iron, mottled 
Mutual solubility vs. temperature 


in U-Zr-Bi system ........ 260, 261 
N 
Necking 
in tensile tests on steel 
po peer 673-675, 679 
Neel temperature 
for iron-manganese ....... 211, 212 


Neutron capture properties 
of uranium alloys ............ 29-41 
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New series of nickel-base alloys for 
advanced temperature applica- 
tions (A) 

discussion 

Nickel 

in austenitic stainless steel 
effect of content on 


properties ...242-244, 246, 247 
groperties G6, 6S: cs. 0sctcvscivese 227 
self-diffusion vs. temp. ......... 231 

Nickel, high-purity 
WEE Sc weatisscsasincedewes 354 
chemical analysis for S in ......350 


effect of heat treatments ...352, 353 
effect of S on embrittlement .349-358 
embrittlement 
improved ductility when S is 


Gee re OF TOE on ccaccsveced 356 
microstructure of brittle 
RON 8 ood os eat emesis 352 


recrystallization affected by 
S, Mn, Mg and O2 ....349-356 
tensile and durtility recrys- 
tallization curves 
Nickel, single crystal 
activation energy 
self-diffusion in ..227-232, 910, 911 
volume diffusivity of Ni 


EN, watdn na at ei cae 227-232 
Nickel alloys, specific types 
X-40, impact resistance ........533 
Guy, impact resistance .........533 
Nicrotung 
impact resistance ............533 
stress-rupture properties .....532 


tensile and hardness data .533, 534 
S-816 plus boron 
impact resistance ............$ 


Udimet 500, properties 


Nickel-base alloys 
effect of additions of B & Zr on 
high temperature prop- 
GI bcd dewetny yeeriand dene 
for high-temperature applica- 
tions 
improvement by heat treating .. 


.940 
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Nickel-base alloys (cont.) 
vacuum-melting techniques .524, 940 
Nickel cathodes in vacuum tubes 
influence of minor constituents 
OD: dvinne end Ceadenanee ee 349, 350 
Nickel-Cr-Mo steel 
influence of variables on 
bend strength ......... 876, 877 
Nickel-Cr-Mo-V steel 
influence of variables on 
bend strength ........ 876, 877 
Nickel-manganese alloy 
effect of grain size on yield .611-613 
suppression of initial yield 
by quenching ......... 609, 610 
yield point phenomena ..... 603-620 
effect of cooling rate ......... 615 
effect of strain-aging 
temperature 
Ni-8 Mo-6 Cr-6 Al-1 Zr 
effect of additions on high 
temperature properties .524-537 
impact-resistance . 528, 532, 533 
oxidation resistance ...........5 


stress-rupture properties 


Ni-8Mo-6Cr-6Al-1Zr+-1.5Ti+ 
0.125C 
stress-rupture properties .......532 
Ni-Mo-V Steel 


effect of variables on 


bend strength ......... 872-876 
Ni-Mo-4W +-2.5V +-0.125C 
stress-rupture properties .......532 
Nickel-phosphorus plating 
(electroless ) 
wear tests ......< 362, 370, 375, 376 


Nickel silver alloys 
Liiders bands in 18% ...... 968, 969 
order-hardening phenomena.775-791 
three alloys, analysis 
yield point phenomena ..... 775-791 
Nickel-Y ttrium 
See Yttrium-nickel 
Niobium 
See Columbium 
Nitrogen 
effect on strain aging in steel .. .683 
Nodular iron 


See Iron, nodular 
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Non-destructive hardness 
measured by X-ray methods .743-752 
Non-Oxide Compounds for 
Nuclear Fuels .............. 1004 
Notched-bar transition temperature 
in steel, microfissuring and ..71, 72 
Notched bend tests 
on some alloy steels 
importance of size effects 
RR Bene 871-881, 981, 982 
Notch toughness 
in steel plate .....55, 56, 59, 71, 72 
in 3140 steel .......... 753, 761-763 
N-type thermoelectric materials 
piketbaaehaee 1056, 1059, 1060 
Nuclear Fuels, Non-oxide compounds 
for 
Nuclear power reactor 
liquid-metal fuels 
Mina giuike 251, 257, 259, 511, 837 
Nucleation 
activation energy for 
in iron & carbon steel ........ 923 
growth and, in Al, mathematical 
development 
of phases in cast iron ......560-566 
Widmanstatten ................552 
Nucleation frequency 
in recrystallization of Fe 
OEE eee 399-341, 922, 924 
temperature dependence ......: 342 
with variation in rolling .340, 341 


Oo 
Occlusion 
EE. Sec asdesadvs tenis diac 653 
OO” Re 5 ree 653 
a 654 


Occlusion of hydrogen 
See Hydrogen occlusion 
Occlusion of hydrogen by annealed 
hypoeutectoid iron-carbon 
"| ee 653-661 
discussion 949-952 


Occlusion of hydrogen by cold- 
worked hypoeutectoid iron- 
carbon alloys (A) ...... 853-869 

discussion 


Sedevessedse 973-981 
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OMR fuel alloys 


creep properties ..... 30-32, 35, 36 
fuel plate, illustration ...........30 
mechanical test specimen ....... 31 
tensile properties ............ 30-34 
On the hardenability effect of boron 
on steel (A) ............ 157-185 
discussion ............ 903-907 


On the mechanism of occlusion of 
hydrogen by cold-worked hypo- 
eutectoid iron-carbon 
Yk rrr ee 853-869 

On the morphology of proeutectoid 
cementite (A) .......... 639-654 

Optimum charge carrier density 

1059-1063 





Order-hardening 
in alpha Cu-Ni-Zn alloys ...775-791 
Ordering 
in Cue-Ni-Zn alloy ........ 788-790 
in 15% sxickel silver ....... 788-790 
Organic moderated reactor fuel 
alloys 
See OMR fuel alloys 
Oxidation of zire i I bi 
alloys in oxygen at 525- 
1090°C. (A) ........... 415-431 
RN Bac cnkaccncsted 932, 933 
effect of temperature on ....423, 428 
equipment for ............ 417, 418 
measurements ............. 419-423 
reproducibility ............ 428, 429 
Oxidation behavior 
Se eee 949 
of tantalum 
effect of alloying ........ 637-652 
of tantalum alloys ......... 638-642 
a PE AP ae Seer er 638-640 
CNIS op nc aceseksvevace 641, 642 
Oxidation properties 
ey ho re 9, 10 
Oxidizing environment 
for Cr-Mo-V-steel 
RE Re ee 890, 892, 893, 894 
Oxygen 
absorbed by Zn-Cb alloys ...... 423 
effect on embrittlement in 
__ SESE Snes ee 354-357 
solubility in phases of Fe .. .843-852 
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P 


Parabola-fitting technique 
in residual stress measure- 


oe —> SE eee 744-747 
formula ...... 745, 746, 747 
ee 957-959 

Pearlite 
in 51100 steel, fatigue 
ea 448, 458, 462 


in transformation of steel ..542, 543 
Periodic table 
crystal structure and, relation- 
SM: hpce doth vscs+0uunanes 


position of partner elements in . ,495 


CONE MONEE sina s oe acanes 496, 497 
Peritectic reaction 
Oe ee Pe Was oeacacucat 3-5, 884 
Phase analysis 
of Cd-Bi-In, method ............ 98 
gg PE ae rey 10-28 
of high U alloys of U-Zr-Si 
SUN 5 Fasc i ec dcckd cavemen 
of Re-Cb alloys ...........215-226 
of steel, rate of growth ........553 
of Ti-Co alloys 290-292 
fe Ee ee 43-53 
of uranium-Zr-Bi ......... 918-922 
of Y-Fe, Y-Cu systems ........ 899 
of zirconium-oxygen ........... 932 
of zirconium-columbium ....... 932 
Phase diagram 
OE Fa) DOOD na ocevatavcent 839 
OF er. BE dc kk cccctéens 27, 28 
OF POsRe CONS ai os ics dvecnn 200 
of Fe-P system (partial) ..569-571 
of low-C 3.25% Si steel ........ 718 
of Mg-Al-Zn system ...... 295-306 
OE OS hob ond cc dnesaaen 219 
of U-C system ....... 477, 938, 939 
of Y-Cu TEEEEUTEECEETE TTL 151 
BEE at krcese nas scakaawens 140 
OD Wai davikewnkicascteabae 145 
of Y-Ti (proposed) wee 
eer 737 


Phase equilibria 
of Y-Fe, Y-Ni & Y-Cu .... 
of Y-Ti alloys 
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Phase equilibria and properties of 
yttrium-titanium alloys (A) .1-12 
CN iin nce anees me 883-885 
Phase identification 
in stainless steel welds 
sigma phase 
436, 441, 442, 444, 445 
in Ti-13V-11Cr-3Al 
Phase relations in the Mg-rich region 
of the Mg-Al-Zn phase 


diagram ................295-306 
Phase relationships 
oo Sik, SHO 0 ceccosseces 465-478 
an VeN CRO ooo ais osc ccedaey FOO 
in Y-Cu system ........... 150-155 
in Y-Fe system ........... 137-144 
in Y-Ni system ............ 145-150 
Phase transformations 
a Pere r 247 
in uranium alloys under 
thermal cycling ..... 36-38 
Phonon 
eee ee .. 1064 
mean free path of, of 7 
re 1065-1067 
Phosphate treatments, wear 
chev caGes nae ack ties 048 373, 374 
Phosphides 
a OE ee ee 
habit planes of, from alpha Fe . .580 
Phosphorus 


effect on high-temperature strength 
and microstructure of low-C 
austenitic stainless 
| es ey 


MO icciccadanswe diate 


of Fe-P alloys 
effect on properties of iron .569-589 
effect on weldability of low-C aus- 
233-250 
precipitation from alpha iron 
569-589 


tenitic stainless steels 


Phosphor bronze 
effect of grain size on 
609, 611-613 
effect of quenching and strain-aging 
temperatures on yield ..610, 611 
size of initial yield in .......... 609 


yield 
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Phosphor bronze (cont. ) 
stress-strain curves ....... 608, 609 
suppression of initial yield 
by quenching ......... 609, 610 
yield point phenomena ..... 603-620 


Plastic deformation 
effect of P precipitated from 


alpha iron on .........569-589 
in wire drawing .......... 697-703 
of Fe-P alloys ........ 572, 582-585 
of tungsten wire .......... 697-713 
of U2Ti martensite ........ 316, 317 

Plastic flow 

EE da pad ih cans 0a soeenens 663 
in 4340 steel .............. 663-682 


Plasticity of creep in Mg ... . 123-135 
Plactic strain propagation 


SUED acsnecterces secs. 927, 928 
Plastic wave propagation 

sae uled satan 381-406, 926-930 
apparatus and instrumenta- 

PCR ear 393-396 
compression and tension 

oe a ie 926, 927 
dynamic data reduction ....396-402 
in an elastu-plastic bar ......... 929 
large pulse tests ...... 397-403, 929 
one-dimensional approach 

aeons peg 383-385, 387 
research objectives ........ 387, 388 
separation of waves ...390-392, 404 
magnitude of strains ........... 927 
Objectives ............000- 387-388 
separation of waves ...390-392, 404 
small pulse tests ...... 397-403, 929 
GE OUD éadinsccsvinas 401, 402 
theory and experiments ...388, 389 


three-dimensional approach .385-387 


velocity of incremental waves . .926 
Plate butt-weld test 

on stainless steel .............. 243 
Pole figures 

of iron, cross-rolled ......< 334, 337 


of iron, straight-rolled ....333, 336 

of tungsten wire 
Precipitation hardening 

in Fe-P alloys ...570, 572, 575-588 
Precipitation kinetics 

of boron in steel ........... 160-166 
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Precipitation of phosphorus from 
alpha iron and its effect on 
plastic deformation (A) .569-589 

Preferential corrosion of stabilized 


stainless steel welds (A) .433-445 
discussion ............ 933, 934 
President’s Address ........ 1008-1017 
Primary recrystallization, 
definition ................... 266 
Proeutectoid cementite 
microstructure of .......... 544-554 
Proeutectoid ferrite 
existence diagram for 
a 
morphology ...................540 


P-type thermoelectric materials 

ncn kudnees eas 1055, 1059, 1060 
Putting electrons to work (A) 
1052-1068 


Quantum mechanics 
application to crystals 
Quench aging 
of 18% nickel silver 
Quenching 
media in hardenability tests ..81, 82 
of Ti-V alloys 


.. 1057, 1059 


.. 780-784, 789 


Radius ratio 
in AB compounds 483-489, 492, 499 
ideal 
Rapid intergranular oxidation of 
18-8 stainless steels by oxygen 
and dry sodium chloride at 
elevated temperatures (A) 


Rare-earth metals 

effect on ductility of V ....735-742 
Rare-earth transition type phases .481 
Rate studies 

solubility of O2 in delta 

iron 

Reactor fuel alloys 
251, 257, 259, 511, 837, 916 
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Reactor fuel alloys (cont.) 
dimensional stability under 


a 29-41 
Reactor materials 
2 eee oer 1 
Recrystallization 
in aluminum 
growth processes in ...... 265-281 
ME ME Sukedemdvhikncceas 279, 280 
i COE Si neintitcdvenes 923 
in cold-rolled iron 
Avrami’s equation ..........< 337 
deformation and texture .345, 346 
effect of annealing ....... 334-337 
effect of rolling 
a 331-348 
growth rates .........342-345, 347 


in cold-rolled iron 
kinetic behavior ....346, 922-924 
nucleation frequency .339-342, 347 
rate equation 
time dependence .... 
in high-purity nickel 
effect of Mg, Mn and O2 


w+ ++ 335-338 


oe Ae < a eee 354-356 
ee 349-354 
eS Rr rer 833 
in Ta-base alloys .......... 809-811 
MIE OE hike sc ctscesenans 266 
method of crystal growth ...... 960 
Recrystallization curves 
for high-purity nickel .....350, 351 
for iron, cross-and straight- 
GE awk eeGss caendwethansan 338 


Recrystallization treatment 
of tungsten rods .705, 706, 709, 710 
Reduction 
of stainless steel 
effect on yield and tensile 


SE sins vauneaatoed. 943 
ob Wem OE 0s cccesanbaews 741 
of Ve¥ alors .icceccs 737, 740-742 


Relationship between the constitution 
and mechanical properties of 
Ti-rich alloys of Ti and 
ek) eer 

Relative intensity 

of Laves phases in Hafnium and 
other elements 

323, 324, 326-328 
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Residual stresses in hardened 
metals 

parabola fitting technique ..743-746 

counter deffractometer ........ 744 

graph for SAE 52100 .......... 751 
Rhenium 

solubility of Cb in ........ 215, 223 

source and purity ............. 216 
Rheni lumbium alloys 

constitution ...... 215~226, 907-909 

GUE oiskswsceceeemers 908, 909 

eee reer 217 


ee ee 907 
intermediate phases 


218-225, 908, 909 


lattice spacings ........... 220, 222 
melting point determina- 

OE 55..ntes bee aaeene 216-218 
metallograghy ......cccvesccses 218 
microhardness ....... 218, 223, 224 
microstructure ....... 220, 221, 223 
NE OE "oa canieck ens caus 219 
phase study ...... 215-226, 908, 909 
x-ray diffraction analysis ...... 218 

Rhenium-molybdenum 
er rere 

Rhenium-tantalum 
eee rT ree 225 

Rhenium-tungsten 
re fe rere 225 


Rockwell C test blocks 

hardness from breadth cf x-ray 

diffraction lines ....... 965, 966 

Rocking curves (x-ray diffraction) 

of subgrain growth of Al ...267-270 
Rolling of steel 

effect on fracture ...... 
Rolling procedure 

effect on kinetics of recrystallization 


of cold-rolled iron ....; 331-348 
Roughness of surface 

and fatigue strength ........... 119 

Runout endurance limit ......... ill 


S 


Sampling of liquid-metals ... . 2! 
Scavenging action 
of Y on V 
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Score loads in wear test ...... 364-367 
for carburized samples ......... 366 


for unhardened ferrous samples. .367 
for iron riders on various 
eer re re 365 
for metals of various finish ....364 
Score resistance 
effect of smoothness and 


ae 925 
Score tests ; 
on chromium plating .......... 925 
Scoring 
from loss of lubricating film .. . .368 
resistance tests ................ 360 
WE sek bd cbbedsecebasesas 359-379 
Scuffing tests on steels ........... 377 
Secretary’s Report ......... 1018-1025 
Segregation 
mechanism of S and P in Fe ....574 
Self diffusion 
effect of strain rate 
oy RES. 227, 228, 231, 232 
in magnesium, activation 
energy for ........... 130, 134 
in nickel single crystals (A) 
enwes eaee 227-232, 910, 911 
GCMBMIOM cn ccc cccsieass 910-911 
Semiconductors .......... 1052, 1060 
a ee 1060, 1061 
germanium ....... 1060, 1063, 1067 
“Sensitized” steel, definition ..... 433 
Sheet rolling texture 
jai ee 697, 698, 700, 702, 708, 709 
Ship plate, brittle fracture .....55-73 
Sievert’s law on occlusion ........ 654 
Sigma phase 
in Re-Cb alloys ........... 908, 909 
a ey Perr rer rere 225 
Silicon 
effect on Al-U alloys ...... 838, 840 
effect on solidification of 
DE OO aie e ore wince. se TSS 


effect on thickness of graphite 
eutectic in cast iron 
te onacess ane 558, 559, 565, 566 
purity 
Silicon-iron alloys 
See Iron-silicon alloys 
Silicon steel (3.25% ) 
microstructure of low-C ...715-734 
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Silver, wear tests ............ 371-373 
Sintering of Cb-C alloys ....... 14, 15 
Size effect sensitivity 

in alloy steel, mechanical properties 


GE bdikc taenciSidssnnen 872 
ESE. nace dntdinapeesse 878 
in notched-bend tests 

icteseanten ed 871-881, 981, 982 


in steel, V-notch Charpy 50% 
fibrous transition temp. .875-880 
Size, manganese content and Curie 
point of carbides extracted from 
manganese steel (A) ....187-198 
Skalak elastic theory 
ein aia 385-388, 403, 404, 926, 928 
Slip behavior 


in polycrystalline Mg ..... 124, 125 
in single crystal Mg ....... 123-135 
S-N curves 
for Cr-Mo-V steel 
sakeaged 113, 114, 116, 120, 121 
for 4330 M steel .............. 892 
Soe We Oe BOGE BOE vkctaccccaces 891 
for Vasco Jet 1000 steel ........ 891 
Sodium 
effect on solubility of U in fuel 
reactor study ......... 917, 918 


Sodium chloride-oxygen system 
corrosion behavior on 18-8 
stainless steel ......... 793-803 
Sodium fluoride and bromide-O: 
corrosion behavior on stainless 


NE fahea ais a mae 793, 794, 798 
Solidification of cast iron ....555-567 
Solid solubility 

| ee 24-27 
of C in ferrite at 700°........ 

... 683, 685, 687, 691, 694, 695 

ee Ee og ee eee 21-23 
a ee ee 150 
GE  e5bss 0s acusnsscaenan 139 
OS ME TE th nticdavesccnsannete 146 
00 Spe chs duwecadatewecs 141 
ONS £9 oh os acl s Bu ank Gack 146 
“tC ee 6, 7 


Solid solution alloys 

yield point phenomena .607, 608, 619 
Solid-solution hardening 

Ge DAIS he nesses nvsnds 814, 815 
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Solid-state constitution of high- 
uranium alloys of the uranium- 
zirconium-silicon system (A) 

511-521 


Se an 939, 940 
Solidus temperature analysis 
og RRR eee ee 138, 139 
Solubility 


apparatus for liquid metals .252-254 
effect of container materials 
equipment and furnace .... 
OF G PPG nic ceasasnancren 885-887 
of H in Fe and its alloys 
Wiviebereaneacas 854, 864, 865 
OF FE BOGS sicisictcexed 658-660 
of oxygen in delta iron (A) .843-852 
equipment and furnace ..844, 845 
mathematical approach ..847-850 
procedure and rate studies 


Seevudetetessssacess 845-848 
variation of equilibrium constant 

FL cgaacehaehedevanaauuen 849 

of thorium carbide in Th ..769, 770 


of uranium in bismuth 
Bt: Pe 251-259, 915-917 
oD eee ee 259 
temperature 
Solution hardening 
in 51100 steel 
inhomogenity of matrix ...... 937 
Solution treatment of Fe-P alloys .571 
Speckled aggregate in low-C Si steel 
715, 720, 721, 726-730, 733 
Sprayed metal coatings, wear 
| SE err ree 376 
Sprayed molybdenum rider, 


WN Se hike dst vccestactedewes 376 
Stabilization of stainless steels ... .433 
Stainless steel 

corrosion of welds ........ 433-446 


effect of alloying elements on 
eley. temp. properties .233, 234 
effect of C, Ni and P on 


ee 247, 248 
electron metallography of 

WK SeSive si vessuies 433-446 
hypothetical peritectic field .247, 248 
ety rie hy 433 
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Stainless steel, austenitic type 
creep-rupture test bar .911, 912, 914 


effect of P on high-C .......... 235 
hypothetical peritectic field . 247 
intergranular corrosion ........ 433 
intergranular oxidation by Oz 

od ge Ee 793-803 


Stainless steel, ferritic 
intergranular oxidation 
ikadpas wake omen 793, 797, 802 
Stainless steel, martensitic type 
deformation at elevated 
temperature ..... 942, 944, 946 
strengthening treatments for 


vated oprneenat a 591-602 
Stainless steel, specific types 
18-8 
corrc. on tests at high- 
temperature ......... 795-802 
ee ee re 795 


high-temp. oxidation by Oz and 
Gie NOES 06. c.hde0ne is 793-803 
intergranular oxidation at high- 


temp. ...... 793-803, 969-971 
molten phase possibility ..969-971 
stress corrosion tests ........ 795 
sublimation tests ....... 795, 799 
oS a 367, 368 
302 

oo ee re 362, 368 
304 

corrosion rates of welded ....435 


corrosion tests 795, 797 
effect of P on high-temperature 


properties ...........233-250 
effect of P and Ni on 

weldability .......... 240-243 
ee ee ee 795 
microstructure of corrosion ..443 


304L 
corrosion tests .795, 797, 800, 801 
microstructure 796, 797, 801 
308 L 
welding rods 
309 S Cb 
corrosion of weldments 
435-438, 441 


..435, 437, 441, 445 


310 
effect of P on high-temper- 
ature properties ..... 233-250 
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Stainless steel, specific types (cont.) Stainless steel, specific types 
316 410 (cont.) 
effect of high-ferrite weld working and heat treatment to 
GME . cineiacieccnaee 248, 249 NE Sai ravadna sees 942 
effect of P on high-temper- 430 
ature properties ..... 233-250 corrosion tests .......... 795, 797 
effect of P on microstructure Steel 
a welepeas 238-241, 243-245 effect of B and C content on 
effect of P on weldability .243-245 hardenability .......... 157-185 
316 L fatigue strength ............... 109 


carbide precipitation ....913, 914 
effect of aging and tempera- 
ture on yield strength .912, 913 


microstructure ............... 913 
notch sensitivity ............. 914 
stress rupture at 1200°F. ... ..914 
321 
corrosion of weldments 
Sere oree. Yer 435-437, 441 
347 
corrosion of weldments 
RR OPT 435-439, 445 
corrosion tests .......... 795, 797 
effect of high-ferrite weld 
EE cic mvadawengcendsc 249 
hot cracking in welded ....... 233 
410 
effect of reduction on 
properties .......... 943, 944 


effect of tempering tempera- 
ture on properties ....594-601 
effect of warm working on 
properties and micro- 
ee 946 
electron micrograph .........597 
influence of deformation before 
and after martensitic 
transformation on tensile 


properties ...........591-602 
isothermal transformation ...592 
microstructure ..... 597, 600, 946 
properties of untempered but 

deformed ...........593, 594 
properties of tempered and 

deformed ........... 594-599 


strengthening treatments .591-602 


tensile properties of, deformed 
before and after mar- 
tensite transformation . 591-602 





hardenability effect of B and 
Ee ee 157-185 
hardness determination from 
breadth of x-ray diffraction 


Rs ood dentan <caes 743-752 
solubility of B in 

commercial ........... 181, 182 
solubility of H in cold-worked . . .976 
wear tests on carburized ....374, 375 


Steel, martensitic type 
carbides in.621, 626, 627, 632, 634, 636 
creep-rupture properties ....621-636 
effect of alloying elements on 
creep-rupture properties 


6 akcnig aeeibes ee aahel 625-627, 631 
hardness and x-ray diffraction 
line breadth ........... 750-752 


heat treatment 


high-strength ............. 621-636 
high-temperature 
properties ............. 621-636 
isochronous stress-strain 
SD Shia caneae iimnd eh ee 627-630 
microstructure ............ 634, 635 
Steel, mild 
size-effect sensitivity ...... 871, 878 
Steel plate 
ANISOLTOPY .....0000000% 55-57, 60-72 
banding ratio-grain size ...... 58, 61 
effect of grain size on 
transition temperature ...55-75 


effect of hot rolling on brittle 


OCG oivinnincccedecss S000 
effect of inclusions in ......... 62-68 
metallography ..................58 
microfissuring .............. 55, 72 
nonmetallic inclusions. .61-62, 70-72 
notch sensitivity .......... 56, 70-72 


notch toughness ..55, 56, 59, 70-72 
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Steel sheet 
effect of decarburization and 
grinding on fatigue 


SUBJECT INDEX 


re 109-122 
Steels, AISI-SAE types 
1006, cylindrical texture 
sapananwetess a 700, 701, 707, 708 
1087, wear C2008 ...64. 0808 362, 375 
1050, properties of extracted 
carbides from ......... 187-198 
C1080, yield and tensile 
properties with different 
WEEE, ee da cuacuaveatebes 945 
1345, properties of extracted 
carbides from .......... 187-198 
281A 1, wear tests .362, 370, 371, 375 
3140 
crystal structure after 
tempering .......... 762-764 
electron micrograph ..... 760, 761 
500° embrittlement ...... 753-764 
hardness and impact resistance 
of tempered ......... 754-759 
induction tempering and 
embrittlement ....... 753-764 
notch toughness ..... 753, 761-763 
transition temperature 
BE Pere Ne ae 755, 758, 759 
x-ray diffraction analysis 
taille tai anc ala aah Die 757, 760-762 
4028 
wear tests on carburized 
aaiae'- erat nate 362, 363, 366, 375 
4140 
carbide phase in ............. 819 
creep-rupture properties . .821-826 


creep tests, interrupted .. .828, 
effect of cold work and 
temperature on strength 


and structure ...... _ .817- 
electron microscopy ..... 819, 
MND. casas cuvede- 819, 826 
mean-free ferrite path 

alk gam aane bia 819, 829 
POCKYSIMIERIION. 200005002068 


strain aging .827, 828, 832, 834, 
strain aging hardening 

i cseemieiaialcne akin 827, 828, 
.. 818, 820, 


tensile properties 


829 


836 
830 


829 


334 
833 
835 


832 
821 
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Steels, AISI-SAE types 
4140 (cont. ) 


work-softening phenomena 
Seceieseves 819, 827, 830-834 

x-ray diffraction analysis 
abathees ian 819, 829, 830, 832 


4330 M, S-N curve ............ 892 
4340 
eubeite 16 wc ik as dads sos 88, 89 
BRNO GN s..ssnk non iead wése% 77-92 
cooling transformation 
Ee eee 85, 86 
decomposition of austenite 
during cooling ......... 75-93 
effect of reduction on 
ee ere 943, 944 


effect of temperature on true- 
stress, true-strain 


ee 668-682 
ferrite reactions in 

hardenability tests ...,. 82-90 
fracture tension 

BEOMETIES 2c cccccss 663-682 
| a ee ery 75-93 
heat treatment ........ 91, 92, 664 
isothermal dilatation ....... 76-92 
isothermal transformation ..82, 83 
load-diameter curve ..... 665, 666 
low-temp. flow and fracture- 

tension properties ....663-682 
martensite reactions ....... 82-92 
microstructure during harden- 

ability tests ..... 77-79, 90-92 
mode of fracture in tensile 

separation .......... 952, 953 
SNE BOs ca stiaricdens 663-682 
standard hardenability curve ...78 


strain hardening ....676, 678-680 
strength and ductility at 


room-temperature .......667 
temperature dilatation 

GE. Goi tt eetd <b swet 87-91 
tension properties of 

heattreated ......... 663-682 
true-stress true-strain tension 

properties ....65-67, 663-682 
SNE OS 4, ss cadknescdavns 679 
So eee .. 673 

8600 and 86B00, 
hardenability .......... 157-185 
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Steels, AISI-SAE types (cont.) 
8620 and 86B20 
isothermal transformation 


Af EE eee 160, 170-173 
microstructure .............. 181 
I BEd 6 66506565 60.00 362 

8650 and 86B50 


effect of austenitizing 

temperature upon 

transformation ...... 174-177 
hardenability vs. 

austenitizing temp. ...... 180 
isothermal transformation 


microstructure .......... 162, 164 
8680 and 86B80 

hardenability ................ 180 

isothermal transformation 


microstructure 
94B17 
wear tests on carburized 


51100 

austenitizing ............ 449, 450 
bainitic structure 

pexeGied 447, 449, 450, 456-462 
effect of microstructure on 

fatigue strength ..... 447-463 
endurance limit-hardness .459, 461 
fatigue strength and 

tests ..449-453, 459, 461, 462 
hardness and microstrains 


isothermal diagram 
line-shape analysis ........... 453 
martensitic structure and 

properties 

phaaceee 447, 451-453, 459-462 
metallography 5 
need of internal stress profile 

of fatigue samples ....... 936 
pearlite structure and 

properties ...... 448, 458, 402 
x-ray diffraction analysis 

bekGwss asce teas 449, 453-457 
wear tests ..............362-376 

52100 

hardness of fully- 

hardened ........... 964, 965 
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Steels, AISI-SAE types 
52100 (cont.) 
hardness vs. x-ray diffraction 


BD Svaviat swe 747, 750, 751 
peak breadth with hardness 
sadupeae ke 747-749, 750, 751 
residual stress distribution 
beneath surface .......... 751 
Steels, special types 
La Belle H T 
effect of reduction on 
properties .......... 943, 944 
Vasco Jet 1000 
WO IE, bc bidacsccacavnceds 891 
Stepped austenitization of 4340 
NE eiedd deeksene soncncass 75-93 
Stepped heat treating sequence 
in hardenability tests ......... 77-81 
Step-quenching of Ti-V alloys ..... 48 
Strain age hardening 
in 4140 steel .......... 827, 828, 832 
Strain aging 
effect on yield phenomena . .613-616 
in Cuz-Ni-Zn alloys .......779, 789 
in high and low AI steels 
ctsnbeurncsbaenen 683, 694, 695 
in low-C steel, effect of 
PO TE sk cswsnaes 683-695 
in 4140 steel .827, 828, 832, 834, 835 
in thorium carbon alloy ......... 966 
WOUNE.  racsbaeSeeesicenncccctwas 686 
Strain distribution in bar after 
velocity impact .............< 386 
Strain energy 
in internal friction measure- 
Ns dnidtincseeweqavad 957, 958 
Strain-hardening 
in 4340 steel ...... 676-680, 952-954 
exponent, minimum for ..952, 953 
exponent vs. 1/K ........ 678, 679 
Strain markings or 
“deformation bands” ........ 942 
in stainless steels .............. 946 
Strain rate 


discrepancies between theory 
and experiment ..928, 929, 930 
Strain velocities in bilinear 
material ....... 389-392, 403, 404 


Strengthening mechanisms 
for Ni-base alloys ............. 940 
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Strengthening treatments for 


stainless steel .......591-602, 942 
Stress concentration factor 
in notched-bend tests ........... 981 


Stress-corrosion cracking 
in austenitic stainless steels .794, 795 
Stress distribution 
at neck of tension specimen 
Ree AeA EE 673-675, 679 
in decarburized steel sheet ..116-118 
in surface layer of high-C 


ark he we wey dnt 935, 936 
Stress gradient 
in notched-bend tests ...... 981, 982 
Stress relieving in steel 
| ee Pere eee eo 


temperature for Cr-Mo-V steel . .890 
Stress-rupture ductility 
of austenitic stainless 
steel 
Stress-rupture properties 
of austenitic stainless steels .2 
of nickel-base, high-temp. 


CNG ai oacaéwann dace: ae 
of Ni-Mo-4W -2.5V-0.125C ....532 
of Ni-8Mo -6Cr-6AI-1Z-1.5Ti- 

Gey as hiaecssicsauree eee 
of Nicrotung and Udimet 

Pee ree 


Stress-strain analysis 


general characteristics .381-383, 403 


of three Cuz-Ni-Zn alloys ..776-779 

of martensitic steels ........ 627-630 

of nickel silver alloys ...... 776-779 

i a err 663-682 

of tantalum alloys ............ 814 
Stress-strain curves 

OF Fe-P Biboys oo. .cccccacsdet S00 

of phosphor bronze ........ 608, 609 

MEE iitccwcnsanckncuameva 607 
Stress-strain phenomena 

in 1100 aluminum ...:..... 392, 403 

Te ee eee 381-406 
Stretcher-strain markings 

in alpha Cu-Ni-Zn alloys ....... 775 

in 18% nickel silver ........ 968, 969 


Structure and mechanical 
properties of U2 Ti martensites 
GU aaduntsan Oi owecir sua 307-319 
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Study of the liquidus in aluminum- 


uranium alloys (A) ...... 837-842 
Subgrain growth in recrystal- 
Mettiene8 Al... ccciascs 265-281 
at higher annealing temp. . . .274-276 
re ECE ee 280 
of enya 266-268 
kinetic study ...... 271-273, 276-280 
mathematical development . .274-276 
ae ee ee 274-276 
ER ae ar 273 
Sublimation tests on stainless 
PE etevkadacnsenmseee 795, 799 
Subsurface oxidation 
Ss FE-EE GO08 GOOG). cv ccicvcccccecs 890 
Sulfur 


effect on embrittlement of high- 
purity nickel 
wear test on, coatings ......: 362, 373 
Super alloys, nickel-base .... 523-537 
Surface finish 
effect of smoothness and 
Se a ee 925 
Surface hardness 
technique for decarburiza- 
ie So bbe. bmaaee ele 119, 120 
Surface monitoring 
en 6 Rae | 
Surface texture in sheet metal .961, 962 
Surfindicator, Brush 
Swelling resistance 
Fe, ET Pee TT Tere 888 
“Sympathetic nucleation” 
in transformation of 


Shedd c.ccaccccvsnt Den, 46, 
Systems, Y-Fe, Y-Ni and 
pO ER ere 137-155 
IO. oi i vivow pt adkusen ie 899-903 
= 
Tantalum 


contamination behavior in air 
Seek Saas 642-644, 647-652, 949 
effects of alloying on oxidation 
behavior 
hardening ...642, 643, 647, 649-651 
possible pickup from heating 
GURNEE ch da damasee ses 907, 969 
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Tantalum, high-purity 
effect of C on strength ......... 815 
fabrication ........... 806, 807, 809 
NY aa a i ce dee wees anes’ 805 


Tantalum alloys 
contamination hardening 


Aik Mika ad oe wokaletor acs 647, 651, 652 
microstructure of exidized ...... 649 
oxidation behavior ......... 637-652 

Tantalum-base alloys 
bend ductility ............. 811, 812 
chemical analyses before and 

after alloying ......... 972, 973 
effect of Cb, Hf, Mo, V, W, Zr 

on properties .......... 805-816 
re 806 
gettering elements for ...... 814, 815 
mechanical properties 

hs AOE ar 805-816, 972, 973 
recrystallization behavior .. .809-811 
strengthening effect of C ........ 972 
stress-strain analysis ........... 814 
tensile properties .......... 811-814 

Tantalum binary alloys 
fabrication ........... 806, 807, 809 
mechanical properties ...... 805-816 
recrystallization ............... 808 


solid solution hardening ....814, 815 
T: I lumbium alloys 
effect of elements on 
oxidation behavior 
Tantalum-hafnium alloys 
oxidation behavior 
638, 639, 642, 646, 647, 651 





... 639-644 


er 


Tantalum-10Hf-5W 
ED Ss acts mae siavien ode 2'6 814 
Tantalum ternary alloys 
fabrication ........... 806, 807, 809 
mechanical properties ...... 805-816 
recrystallization ............... 808 
Tantal alloys 





oxidation behavior 
Sole) ee ee 638-641, 646, 651 


Tantalum-tungsten alloys 

oxidation behavior ....639-641, 645 
T I v di alloys 

oxidation behavior 





639, 641, 643, 647 
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Tantalum-zirc alloys 
oxidation behavior 
vigecomeee 638-639, 641, 646, 651 
Technical Program ......... 999-1002 


Temperature and microstructure 
dependence of size effects in 
notched-bend tests of some 


alloy steels (A) .......... 871-881 
MN C ctaadeses cadeas 981, 982 
Tempering 


curves for Ti-Co alloys ....286-288 
temperatures for 410 stainless 
steels and properties 
ce ceeeeeeees «594-596, 599, 601 
Tensile-fracture stress in steel 
effect of grain size and banding . .61 


temperature dependence ...... 64-66 
Tensile properties 

of Cr-Mo-V steel .............. 895 
of low-C austenitic stainless 

OE coche senenns<o thoes 235-237 
of martensitic steels ........ 621-636 
of Nicrotung ..............533, 534 
of OMR alloys .............. 30-34 


of 410 stainless steel before and 
after martensite transforma- 


tion (A) ..............591-602 
Ce re 942-946 
of 4140 steel .......... 818, 820, 821 
GE Ne TIO ack vivcccvcdces 663-682 
of tantalum-base alloys ..... 810-814 
of Ti-Co alloys ..285, 289, 290, 293 
of Udimet 600 and 700 .........534 
of V-Cb alloys ............506-509 
Tensile testing 
at low temperature for steel ...... 63 
SIE ip arwaawdecnndxs 605, 606 
Tension-impact experiments on 
pure aluminum .......... 381-406 


Tension-tension fatigue tests .110, 111 
The ternary system, cadinium- 
a ae 95-107 
ME Ss calc wnrnbedsceonaes 889 
Textures in wire drawing 


I WD So va bon caus cee de 962 
Thermal analysis 
of Al-U alloys ............. 837-841 
OE PRR FUEN oivciccenctena 296-300 
of high-U alloys of U-Zr-Si 
Hee ckevaddobecceseey OEOmOne 
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Thermal conductivity 
of base metal in score tests ...... 925 
Thermal cycling tests 
on uranium alloys .. 
Thermal stability 
See also Dimensional Stability 


31, 32, 36-38 


of uranium alloys ............ 29-41 
of uranium-Mo .............. 36-40 
Thermocouples 


of n & p type conductors 
Sealant 1054-1056, 1059, 1067 
Thermodynamic analysis 


CR ree er 199 
Thermodynamics of occlusion of 

H by Fe-C alloys ......... 863-867 
Thermoelastic coupling factor 

Peer ery ee eee 1055, 1058-1060 


Thermoelectric couples 
RON, isikavakectnpcanccecean 1058 
N and P types .....1054-1056, 1059 
Thermoelectric coupling factor 


REE ANPP 1053-1056, 1059, 1063 
REE esd avavemdeskandann 1054 
effect of temperature .......... 1059 
Thermoelectric materials 

development of .......... 1059-1067 
Thorium 

diffusion of C in ...... 765-773, 967 

effect of C on properties ...765, 966 
Thorium-carbon alloys 

NE EE axe eaedssccavavaes 966 
Tie lines 

GN, hint cinders anes us 919 


in diagram of U-Zr-Bi 
Beet a Se ae eee eee , 919, 920 
Time-temperature-transformation 
See T-T-T curves 
Tin-steel composite, wear test .371, 372 
Titanium 


alpha-beta transformation ........ 8 
as additive to Ni-base 
BONG is cadad denckscay oe 


as stabilizer for stainless steel ..433 
cladding of Y metal ....<.ccccccess l 
effect on oxidation of Ta 

638-641, 646, 648, 651 


Titanium alloys 


Dt SOR. 5 kv ccascccnen 43, 44 
Titanium-6AlI-4V 
yh, re 794-796 
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Titanium-cobalt alloys 
activation energy for nucleation .285 


age hardening ............292, 293 
CUE: dain oevtiasoaausees 289, 293 
SN BaiSdecdddiwetes eerie 289 
EY ee 292 
ee 286, 290, 292 
heat treatment ........... . 284 
high-temperature tensile 

GOPOMBER 6.00 ccc ccccncMdy GOP 
ve ae Sere, | OAM ae 290-292 


relationship between constitution 
and mechanical 


properties ............283-294 
tempering curves for 
WRU 6:0:5:s cada Gene ste 286-288 
ultimate tensile properties 
REE et SEE PR a 289, 290, 293 
Titanium plus carbon 
as additive to Ni-base 
ee ee ee 
Titanium-vanadium alloys 
effect of Al and V on 
transformation .......... 47-53 
heat treatment ........... 43, 44, 48 
SCS CURRIE ids ¢ ds 5:ddss vaewade 48 
CrMMONOTINETION. 656i ke ciscivas 47-53 
PROD. in keees stupa 408-413 
heat treatment ............ 407, 408 
isothermal transformation . .407-414 


a 409, 930, 931 
ee ay 408-412 
phase identification 
Titanium-13V-11 Cr-3Al 
tentative TTT diagram ......... 931 


metallography 
microstructure 


transformation on aging 


x-ray diffraction analysis .......409 
Titanium-16V-2.5Al 

a 43-53 

TEE GE sos a5 lee 47-50 

x-ray diffraction analysis .....43-53 
Titanium-20V 

dilation vs. time ................51 

ee oc kee aes ds 46, 51 
Titanium-yttrium alloys 

phase equilibria 

and properties ............ 1-12 

Tool steel, hot-work ............. 109 
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Tool steels, special types 
Hil 
See Cr-Mo-V 
Transconductors 
synthesis 
Transformation 
beta, in V-AI-Ti ............. 43-53 
effect of, temperature and time 
on morphology of 
proeutectoid cementite .541, 542 
in 4340 steel, effect of stepped 


steel sheet 


austenitizing ............ 90-92 
TE oie Vadedaedaneh ose 8 
in titanium-vanadium alloys . . .45-47 
in Ti-V-Al alloys ........... 47-53 
in uranium ....... 307, 311-313, 316 
SRN sd. .cncunncasn ens 8, 9, 883 
in Y-Fe, Y-Ni & Y-Cu 

SEE. “Sa damidaseuwnn 899-903 

Transformation kinetics 
of boron steels ............ 168-173 
of carbon steels ............ 542-544 
ab 6 er 43-53 


of Ti-13 V-11 Cr-3Al .407-414, 930 
Transition elements 


effect in alloying with Ta ....... 815 
Laves-type phases and AB; 
compounds in .......... 479-500 


Transitions in uranium carbide 
effect of trace elements .... .938, 939 
Transition temperature 
effect of grain size ... .55-60, 71, 72 
of alloy steels, size-effect 
sensitivity and ............. 876 
of 3140 steels of different 
tempering history .755, 758, 759 


Treasurer’s Report ......... 1026-1032 
True stress and true strain properties 
of 4340 steel ............... 663-682 
effect of temperature ....668-677 
T T T diagrams 
for Ti-13 V-11 Cr-3 Al 
“Fel Bio Soe oe 407, 413, 414, 931 
Gor Te-O6 VBS Al iccc csececs 47-50 
i Sst ea nk dkvekeeves< 46 
Tungsten 
as additive to Ni-base, high 
temperature alloy ..........531 


eentscs 697-713 


cylindrical textures 
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Tungsten (cont.) 
effect on mechanical properties 


GEER: sacceidenadeaes 805-816 
effect on oxidation of Ta 
sc dh ol Caen ahaha oe 639-641, 645-648 
Tungsten-hafnium 
See Hafnium-tungsten 
Tungsten-Mo-30% Re alloy 
ME nx anccsancctauuwns 908, 909 
Tungsten wire 
alignment of crystals ....... 701, 702 


cylindrical textures .697—700, 706-710 
Debye-Scherrer patterns ...702, 703 
effect of deformation and posi- 

tion on rotational alignment .704 
fiber texture .697, 698, 705, 706, 710 
OO NE oa see kn thane 706, 707 
schematic of cube on edge ...... 710 
textures during fabrication .701-703 
x-ray diffraction analysis 

ete here 702, 703, 711, 712 


Turbine blades 
nickel-base alloys .........523, 524 
CONNEC occcccccnsscn. Sad, 50% SSS 
U 
Upper yield point ............... 604 
Uranium 
dimensional stability ....29-41, 888 
effect of irradiation ............. 29 


effect of Mo on properties ....29-41 
mutual solubility (with Zr) 


in bismuth .......... 318, 919 
MN NodstGasevencnssivdd ices 252 
purity of biscuit grade ......513, 514 


solubility as affected by Na .917, 920 
solubility in bismuth 


ainiaaneak kaa 251-258, 915-920 
Uranium, alpha 
interatomic distances ...... .< 313-315 
Ce rr 315, 316 
trigonal bipyramid .............< 315 


Uranium alloys 
effect of low alloy additions 


on properties ............ 29-41 
CE sc citicaceadene SR, 33 
parasitic neutron capture 

Is 6.6540 Feaknna> 8 an 29 


thermal cycling tests ..31, 32, 36-38 
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Uranium-aluminum alloys 
study of liquidus ........... 837-842 
See also Aluminum-uranium 
alloys 
Uranium-bismuth, freezing point .255 
Uranium carbides 
constitution of partial system 


6 oS 1 eee 465-478, 938-940 
diffusion couples ............... 467 
metaOGrAPNY ..sccccccccccves 467 
microstructure 

Sake 44 ee 467-470, 472-476, 938 
miscibility gap UC-UC2 ...465, 469 
preparation and purity ..... 466, 467 
SE lis id ons sti denen 938 

Uranium-carbon 
GIN OD 6.600 ceascdenause 469-476 
phase diagram ........ 477, 938, 939 
phase relationships in ...... 465-478 


Uranium-molybdenum alloys 
Cg. 33-40, 887, 888 
Uranium-3.5% molybdenum alloy 


dimensional stability ......... 29-41 

effect of Al and Sion ........ 29-41 

STN iki cndivcernceed 3840 

microstructure ............. 38-40 
Uranium-Mo-AI alloys 

desirable properties for fuel 

SNES, Sie nd a vedl onde ake wakes 40 

i 38-40 

re 33-40 
Uranium-Mo-Si alloy 

SETSITUIOE i occa ccc ccvcced 38-40 

Ae rrr 33-40 
Uranium-silicon alloys 

corrosion resistance . a acc oe 
Uranium-3.5% titanium alloy 

CT OUET IED oo. ons 6h sos oven sed 317 
Uranium:-titanium martensite 

effect of Ti on properties .......< 308 

lattice parameter ..........309, 310 

MRNCTOSEFUCIUTE oc ve cece ont 307-309 

plastic deformation ........< 316, 317 

structure and mechanical 

properties ......... .. 307-319 

x-ray diffraction analysis ...309-313 
Uranium-Ti solid solutions 

GEE. daacndacsdericasaen 309-311 


effect of Ti on properties .. .308, 309 


hardness 
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Uranium-Ti selid solutions (cont. ) 
lattice parameters vs. 


composition .......... 310, 311 
microstresses .........< 312-315, 318 
plastic deformation ........ 317, 318 


transformation sequence ...311, 312 
volume changes during 
transformation .......< 312, 313 
x-ray line broadening .312, 315, 318 
Uranium-zirconium alloys 


corrosion resistance ............511 
Uranium-2.0Zr-0.1Al 

SUICTUOETUCIUTE 6c icescdsccd 38-40 

COOIEON ints tia sence 33, 36-40 
Uranium-Zr-Bi system 

effect of Mg on ............259-264 

extrapolation of tie lines ....... .262 

freezing point data ............ 921 

intermetallic compounds ... .259-264 

liquidus curves ............259-264 

THACTOSIFUCIUFE dik. cv edcwcess cede 


mutual solubility vs. 

260, 261 
phase analysis 918, 920 
QE was trisvewcdseres direc 918 

Uranium-Zr-Si system 


temperature 


corrosion resistance with 


WE nk pdb keke kin TRE 939, 940 
crystal structure of phases ......513 
effect of magnesium ....... 917, 920 
heat treatment ......0ccs6060002084 
liquidus study ............. 917, 920 
metallography ........514, 517-519 
microstructure ............519, 520 
phase relations at 5 

temperatures ..........515, 516 
FEACTIONS HM ooo 0 6c oc cccscvc Dy SON 
thermal analysis .......513, 515-518 
x-ray diffraction analysis ...515-520 

Vv 


Vacuum melting 
of high-temperature alloys . 


Vanadium 
TEE, oo os b. bu neteadinns as 503 
effect of alloying on 
ee ee ee 735-742 


effect on mechanical properties 
and oxidation of 


tantalum 805-816 
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Vanadium (cont.) Wave propagation (cont.) 
END iweb stanvaccsesees 735 dynamic data reduction ..... 396-402 
ENED: ce cckncDeivcwee’ 735, 736 in an elasto-plastic bar ......... 929 
BPE ks wethsessndbandaew ieee large pulse tests ......397-403, 929 
scavenging action of Y ..... 963, 954 magnitude of strains ........... 927 
with C as additive to Ni-base one-dimensional approach ..... 
DC datakecntckvacrdeeOee 8 8=—=«s—i‘“s akeuwccbeeasievesse 383-385, 387 
Vanadium-Al-Ti alloy ee a a ee 387, 388 
beta transformation in ........ 43-53 separation of waves ... .390-392, 404 
Vanadi lumbium alloys strain rates .......... 385, 401, 402 
bend ductility .........503-506, 509 small pulse tests ......397-403, 929 
brittle-ductile transitions .......501 theory and experiment ..... 388, 389 
BE 6 cieuacancddasesocemenwee three-dimensional approach .385-387 
hydrogen in ...............503-506 velocity of incremental waves ...926 
hydrogen embrittlement ....501-510 Wear and surface damage 
microstructure ............508, 509 effect of hardness and work 
tensile properties ..........506-509 hardening on ..............: 367 
Vanadium-Hafnium Wear by scoring ............ .359-379 
See Hafnium-V anadium Wear machine 
Vanadium-rare-earth alloys materials tested ...............4 362 
cold reduction data ............. 741 GI oc ccncocceressal 361, 362 
hardness ceeeeeeneseeerereceees 740 schematic drawing ........ 360, 361 
Vanad as . : alloys e Wear tests 
transformation kinetics ....... 43-53 alteah of Gals on cider 
See also Titanium-uranium alloys temperature ...............4 361 
Vanadium-yttrium system effect of load and finish ....363, 364 


cold reduction ....735, 737, 740-742 


cold rolling ...... 735, 737, 740-742 

hardness on alloying ...... 739, 740 

microstructure ................ 738 

OO GROGIEM 60s ccc cscccccce 737 
Vibration 

4” A ree 1064-1066 


V-notch Charpy 50% fibrous 
transition temperature 
size-effect sensitivity in steel 


rT Tee 871, 875-878 
Volume diffusivity 
of Ni-63 into Ni single 
NE do witediescsenas 227-232 


Warm working of stainless steel 
as strengthener 
Wave propagation . . 381-406, 926-930 

apparatus and instrumenta- 
Ge cab dbaesesuneseied 393-396 


compression and tension 
tests 


seceseseeececucvs 926, 927 


lubricants for .359-361, 368, 373-378 
on aluminum and alloys ........ 


Sateditinasheeecceel 362, 369-371 
ORG ise cicsstesnnened 371-373 
GINS Ga os Gin cdnccene 362, 365-376 
on Ag, Mg and Mn ........ 371-376 
on steels .........4 362, 363, 366-368, 


370, 371, 375 
on surface treatments .362, 369-376 
Weight change measurements 
in oxidation of stainless 


oe ree 970-972 
Weldability 
of austenitic stainless steels 
ee Se 233-250 
effect of alloying elements ....248 
test for stainless steel ..... 234, 235 
Weldments of stainless steel 
areas involved ............ 933, 934 
carbides formed .........s0:++- 933 
corrosion of ...... 433-446, 933, 934 


Weld metal for austenitic 
s’ainless steel 
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White solidification 

Of CASE BOM 6. occ sce cec sé S5S-SE7 
Widmanstatten morphologies 

in hypereutectoid carbon 


ee ere ee 542-554 
Widmanstatten nucleation .......552 
Widmanstatten patterns 

Re ME in dots Se viecaeke’ 20 
Widmanstatten side plates 
....+.--540, 545-548, 550, 552, 553 
Wiedemann & Franz law ..1056, 1057 
Wire 
crystal structure ........... 697-713 


cylindrical texture 
asa anvele 697-700, 706, 708-710 
fiber texture .697-699, 705, 706, 710 
Wire drawing 
cylindrical and fiber 
POE nda xcclss cds 960-963 
deformation in.697, 699, 705, 708-712 
die pressure ...... 697, 699, 708-710 
plastic deformation .697, 705, 708-712 
stresses in ........ 697, 699, 708-710 
Work softening phenomena at 
elevated temperature in 4140 
ee 819, 827, 830, 833, 834 


xX 


X-ray diffraction analysis 
of aluminum 
azimuthal and equatorial 


a std nid a ack 268, 269 
multiple exposure 
GE ative kéanaes 267, 268 
rocking curve analysis ...267, 268 
ok Ce BO oaks cece 16, 21, 22 
of Hf and other elements . . .323-329 
ee eer 480 
of Mg-Al-Zn system ....... 296-298 
of martensite line half- 
SES “Woks Sku ecncin 743, 744 
of parabola fitting .......... 744-747 
of recrystallization ............. 266 
ON THO-E MOD i vive vvadecceves 218 
of stainless steel welds .......... 436 
of steel, hardness from 
breadth of lines ........ 743-752 


of 3140 steels (tempered 
differently) ....... 757, 760-762 
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X-ray diffraction analysis (cont.) 


of 4140 steel ..... 819, 829, 830, 832 
of 51100 steel ......... 449, 453-457 
CF TUV-Al hee 2h vc siateden 43-53 
of Ti-13V-11Cj-3Al ..409, 411, 413 
of U2-Ti martensite ........4 309-313 
of U-Zr-Si system ....515-518, 520 
of W wire .....+. 702, 703, 711, 712 
oR pe 152-154 
OE BPS os inves ateeedwicwtin 144 
ae em . .148-150 


of Zr-Cb alloys and oxides .415-431 
X-ray line broadening in heat- 
treated steel ............ 935, 936 


X-ray microscopy 


of recrystallization ............ 266 
X-ray powder patterns 

of Fe-Mn alloys .......... 199, 200 

ef fs ae reer 296-298 


of Ti-13V-11Cr-3Al ..409, 411, 413 
X-ray reflection micrographs 
of aluminum crystals 


STAM BIOWER 0006 ccdzscvcs 274-276 
rocking curve analysis ..... 268-276 
X-ray residual stress 
a ee af oe 744, 745 
application to 52100 steel ...749-752 
PRIN ice eta danne 745, 746, 747 


half height of parabola ....745, 746 


X-weldability test 


for stainless steel .............234 
» 
Yield and tensile properties 
in stainless steel, vs. reduction . .943 


in C 1080 steel, with different heat 
treatment and working ..... 945 
Yield point and order hardening 
phenomena in some com- 
mercial nickel silver alloys 
GAD ccna iccuceeneeeeiss 775-791 
ree 968, 969 
Yield point phenomena in a 
number of commercial copper 
alloys and one nickel-base 


alloy (A) 
effect of grain size.603-620, 611-613 
effect of strain aging ....... 613-616 
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Yield point phenomena (cont.) 


suppression of initial, by 


quenching ............. 609-611 
CERMOEEOIED occ cccccavedscs 607, 608 
Yield points 
in Fe-P alloys, changes during 
precipitation ..........585, 587 
i AEE Sat conc cceccedcuues 679 
in nickel silver alloys ...... 775-791 
in thorium effect of C.......... 966 
Yield strength 
of 18% nickel silver ....... 783, 785 
of low-C austenitic stainless 
steel, effect of P ...... 236, 237 


of 316 L stainless steel ....912, 913 
Yield stress 
of steel, temperature, 

dependence .............. 64-66 
of 4340 steel (—196° —200°C) ..673 


Yttrium 
affinity for oxygen ............... 8 
SNE OE Sil idida SecGwieds eee. 902 
as scavenger for O, N, V 
and Cr ...... 735, 736, 739, 963 
effect of Cu on melting point ....150 


effect of Fe on melting point ....139 
effect of nickel on melting point .146 


effect on ductility of V ...... 735-742 
high-temperature transforma- 

MED: n6464-0¥0 cev un ba eocewel 901 
melting point ........ 139, 140, 901 
reaction with quartz and 

BY wiaritesivn dened uae 901, 903 
source and purity ......... 137, 138 
transformation ........... 8, 9, 883 

Yttrium and its alloys, 
applications .................. 1 
Yttrium-copper system 
intermetallic compounds ........ 146 
inverse peritectic reaction ...... 899 
metallography ................ 138 
microstructure ............ 152, 153 
phase relationships ............ 

rewhapeviheada 150-155, 899-903 

x-ray analysis ............. 152-154 
Yttrium-iron system 
intermetallic compounds ....... 

Tisceseadaee <3 140, 141, 901, 902 

inverse peritectic reaction ...... 899 


metallography ...............-. 138 
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Yttrium-iron system (cont.) 


microstructure ............ 141-143 
phase relationships. 137-144, 899-903 
a ge ope 144 
Yttrium-nickel system 
intermetallic compounds ........ 146 
inverse peritectic reaction ...... 899 
metallography ..........ecee:: 138 
ar errr err 901 
microstructure ............ 146, 147 
phase relationships . 145-150, 899-903 
x-ray analysis ........ 148-150, 900 
Yttrium-titanium alloys 
eee ane 883-885 
RE ext datescen enna acan 9, 10 
ES ee ree ee 3-5 
microstructure ....... 4-7, 884, 885 
oxidation properties .......... 9, 10 
peritectic reaction ......... 3-5, 884 
GREG GI a isin ss cvictecocka 883 
phase equilibria and 
properties (A) ........... 1-12 
er 6, 7 
Yttrium-vanadium system 
phase diagram ..........ss00s: 737 


See also Vanadium-yttrium system 


Z 


Zig-zag morphology 
in transformation of steel 
ea eee | 
Zinc 
activation energy for prismatic 
a Sle naiscth covervasee 133 
Zinc-aluminum magnesium 
See Magnesium-aluminum-zsinc 
Zirconium 
as corrosion inhibitor in 
OPO Ska ebekouda 256, 257, 916 
effect on mass transfer of Fe 
and Cr from piping for 


liquid-iietal fuel ........... 259 
effect on mechanical properties 

ee ror err 805-816 
effect on oxidation of Ta 

ee 638, 639, 641, 646, 648, 651 
effect on solubility of U in 

DR cacncwabindenwcde xn 259, 261 
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Zirconium (cont.) 
inhibitor for U-graphite 
PI, bte054cku nei 256, 257 
inhibitor in liquid-metal 
PCR ere 
mutual solubility (with U) 
Sl PES iv oac censccct 918, 919 
SOT ode iemeenasdvnccesane eee 
Zirconium-columbium alloys 
oxidation (525-1090°C.) ...415-431 


RIED wisdvads «sienenes 932 


SUBJECT INDEX 
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Zirconium oxides 

SOGMEIE: sodas cena coeaeoeen 429, 430 

x-ray diffraction analysis 

th tubtadareusts 417, 419, 429, 430 

Zirconium-oxygen 

Ee oe 932 
Zirconium-uranium-bismuth 

See Uraniwn-zirconium-bismuth 
Zones of stability 

for AB compounds .490, 491, 493-498 





